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* Ge * 
By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 


W.D. Storage Depot. 
Bowhouse, Hurlford, 
Kilmarnock, 
Ayrshire 


Dixon & Wallace Ltd., 
(Dept. 5) Ea Build- 
ings, Graham Square, 
Glasgow, E.1 (Tel: 
Bridgeton 2447/9) 
Fuller, Horsey, ams 
Cassell (Dept. J) 
Lior d’s Avene ae 
don, E.C.3 
(Tel.: "Royal 4861.) 
Deep hole drilling machine; internal, surface, cylindrical and rotary 
grinders; S.S. & S.C. capstan and other lathes; milling machines; 
horizontal boring machine; planing machines; radial drilling machines; 
Howard interim soil stabilising train; Onions soil scraper; ‘‘ Eud ue 
articulated scraper; Ahlmann swing shovel; portable rubber 
elevators: Barber Greene layer and finisher; diesel and petrol 
rollers and spares; double bucketswing weight batcher; Pegson — 
rammers; pile driving equipment; diesel and petrol ge snerating pend 
mobile cranes; arc and spot welders; petrol/electric charging sets; fo! 
lift trucks; Nife batteries; 67 tons of hardwood and softwood 1 be: tod 
quartering” and boards, 74 tons of plywood sheets; Carrier 
kits; microscopes, high power monocular; binoculars; prismatic com- 


Vehicles, Machine 
Tools and 
miscellaneous Nr. 
stores 


May il 


W.D. Storage Depot, 
Royal Arsenal, 
Woolwich, London, 
S.E.18 


Machine Tools and 
miscellaneous 
stores 


May 16-18 


passes; pocket watches; stop watches; frequency meters. Scrap 
and wireless equipment; radio and electrical stores; cable; batteries ai 
dical and den 


clothing ; blankets; kit bags; scrap tyres and tubes; me 


equipment and numerous other effects. 
May 25 Miscellaneous W.D. Storage Depot, Russell Baldwin, i 
stores Rotherwas, Hereford Bright, Ltd. (Dept. ¢), 
10, King Street, 

ford. (Tel.: (366). 
May 29-30 Machine tools and W.D. Storage Depot, . H. Norris & at 
miscellaneous South West Stores, (Dept. J), 9% 2 
stores Euxton Lane, Square, Manc heats) 

Chorley, Lancs. (Tel. : Blackfriars 8 

(Sale at Cheetham 
Town Hall, 

Manchester, 8.) : R & 

June 1 Miscellaneous W.D. Storage Depot, Walker. W ne 
stores Ruddington, Notts. Hanson (Dept. Bali: 

Byard Lane, 
smith Gate, 

Nottingham 

(Tel. 5427 bu 

June 7 Machine tools and Technical Stores Shouler & Son 
miscellaneous Depot, Old Dalby, (Dept. J), 1, = 

stores Leics. (Sale at Street, Melton 

Melton Mowbray.) Mow bray, Lo 

e! 

Application for catalogues, available 14 days prior to date of sale, a be 


made only to the auctioneers shown above (price of catalogue 1s. 0d., @ oil 






























ee ice 


es eee ce 


es 


es ce ee co 


or 


se T= 


Fr aS reas e 


bs al 


— See 


ee 














of the Key Factors 
jn Export Success 


t fag current Export Guide prepared by 


the General Electric Company 
reports the prospects for British exports 
to be good in 20 countries, improving 
in four, deteriorating in nine and bad 
in only one—Ceylon. 

The countries where the export 
going in the second quarter of the year 
should be good include the Rhodesias 
and Nyasaland, Ghana, Nigeria, Pakis- 
tan, the Soviet Union and West Ger- 
many. Conditions are improving in the 
Argentine, Iraq, Portugal, and France. 

The deteriorating markets are 
Australia, Belgium, Canada, Iran, India, 
Kenya, South Africa, the United States, 
and Venezuela. 

GEC’s Export Guide suggests that 
there is now a case for setting up a 
Government committee to look into 
the export services. The argument is 
apparently that we now have a variety 
of services to the exporter and intending 
overseas trader. These range from the 
Board of Trade and the commercial 
departments of embassies abroad to the 
trade associations, the chambers of 
commerce and the expert services of 
the City. 

Every aspect of exporting must be 
re-examined, says the Guide. The 
streamlining of information and export 
services should be high on the agenda. 

There is a real danger in this. One 
overall body for export services and 
promotional activities would not neces- 
sarily be more effective than a variety 
of organizations, certainly it would be 
less likely to be sensitive to individual 


Most important among the effects of 
such an enquiry could be the creation 
of a sense of postponement, the abetting 
of the insidious feeling that by talking 
about exports the problem is being 
resolved. Services to exporters, and 
promotion of British goods are plainly 
essential to improving the present 
unsatisfactory position. But at the 
centre of it all is the inescapable require- 
ment to make what the foreign customer 
wants, to produce a. better design than 
anybody else, and to sell at a price 
that attracts the attention of the overseas 
buyer. 


British Motors Building 
for an Expanding Future 


LL last winter, while the car industry 
passed through the bleak recession 
Months, the vehicle manufacturing 
concerns stoutly maintained that their 
immense expansion plans were to be 
carried through without regard to the 
temporary setback. Now the industry 
Is back to full time and overtime work- 
ing and the work on the new factories 
'§ seen to be going steadily ahead. 
The British Motor Corporation is 
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again using its full 750,000 vehicles a 
year capacity. At the Longbridge, 
Birmingham works, one of its main 
contributors to the extra 250,000 units 
a year needed to reach the target of 
one million vehicles every year is taking 
shape. . 

This is the 960 ft long, 360 ft wide, 
glass sided Car Assembly Building 
Number 2. Begun last September, 
CAB 2 will lift the capacity of Long- 
bridge from 8,000 vehicles a week to 
10,500. It will be completed in Novem- 
ber and should be in production early 
in 1962. 

The models rolling out of CAB2 
will be the BMC babies—the Austin 
Seven and the Morris Mini-Minor, 
whose output is shared between Long- 
bridge and the Cowley, Oxford, plant. 
Costing, when fully equipped, some 
£3:5 million, it will go more than half- 
way to lifting the output of these models 
and their derivatives from the present 
200,000 a year rate to 400,000 a year. 

Getting on with its construction 
through the car slump, and planning its 
substantially increased future output, 
was a good deal more than just deciding 
on another big paint, trim, finish and 
assembly shop. It is the measure of 
one British car manufacturer’s confi- 
dence in the future market in the United 
Kingdom, despite the inadequate roads 
system, and in the ability of British 
engineers to design vehicles that will 
attain a worthwhile place on the order 
books of overseas distributors. 


Is the Steel Board 
Ambitious Enough ? 


oe £600 million and £700 mil- 

lion will be spent by the British 
steel industry on modernization in the 
five years up to 1965. This is the 
estimate of the Iron and Steel Board in 
their special report on the future, 
Development in the Iron and Steel 
Industry, which has been submitted to 
the Minister of Power. 

The emphasis in the industry is now 
swinging away from expansion more or 
less for its own sake. The trend is 
sharply towards increasing the efficiency 
of the plant, to holding the cost at as 
competitive a level as possible, and 
from this position to building up exports. 
Next year, the Board has calculated, 
the productive capacity of the industry 
should be 29 million ingot tons. By 
1965, adding in future schemes already 
given the Board’s approval, that capa- 
city should have risen to more than 
35 million tons, although the Board’s 
belief is that some plant with 2-5 million 
tons capacity will by then have become 
uneconomic and ought to have gone 
out of production. 

Whether it will have been scrapped, 
leaving an annual potential output of 
around 32 million tons, is. more than 
likely to depend on the level of indus- 
trial activity around that time and the 
degree of success the industry achieves, 
through its more modern equipment, in 
building up the export of its products. 
There is some alternative opinion in the 
iron and steel industry which takes the 
view that in 1965 the manufacturing 
companies will have a total capacity of 
some 34 million tons. Whichever 
figure the industry is in fact working 
with in 1965, there should be adequate 
resources for meeting the Board’s 








estimate of crude steel requirement in 
the United Kingdom of between 
23-25 million and 23-5 million tons, 





A capacity of 36 million tons may be 
reached by 1970. 

It is when the Board looks round 
overseas, at steel industry advances in 
Japan, in the Soviet Union and in West 
Germany that the picture of achieve- 
ment and future intention looks rather 
less rosy. Against an increase in the 
steel output of the world of 82 per cent 
since 1950, the United Kingdom produc- 
tion has risen by only 49 per cent. Of 
countries with an established iron and 
steel industry, the highest percentage 
increases were made by Japan with 
358 per cent, Russia with 137 per cent 
and West Germany (excluding the Saar) 
with 150 per cent. 

Over the next ten years it is certain 
that a strong challenge to the United 
Kingdom’s position as the fourth steel 
producing nation in the world will come 
from Japan, whose 21-8 million ton 
crude steel production of last year was 
an increase of a third over the year 
before. The chance to overtake Britain 
is one of the incentives that has been 
used by the Chinese leaders in promoting 
the great leap forward planned for their 
industry. 





of Making Things 
More Difficult 


6 igre who were a little surprised that 
Mr. Selwyn Lloyd, the Chancellor 
of the Exchequer, should have shown 
in his Budget speech some awareness 
of the need to keep prices down, and 
then gone on to put up the costs of 
manufacturing operations in the United 
Kingdom, may reasonably be perhaps 
even more astonished at a subsequent 
speech made by Mr. Lloyd to the 
Foreign Press Association. 

The Chancellor explained in his later 
speech how he detected some tendency 
for home demand to press too heavily 
upon production resources—and for 
costs to press too heavily and in the 
wrong direction on prices. 

So far so good. But having under- 
stood that much of the situation, the 
action taken to correct the position 
becomes increasingly difficult to support. 
For the company manufacturing goods, 
whether for export or the home markets, 
there is the increased cost of fuel, the 
increased burden of profits tax, for 
those who use it there is the increased 
cost of television advertising, and lurk- 
ing in the middle distance is the threat 
of an undiscriminating application of a 
4s a head payroll tax. 


Plain Truths 


Taxed with this the Chancellor could 
be expected to reply that the first con- 
cern of the Government is the position 
of sterling. This is certainly a rather 
plain truth but still the truth for all 
that. And the answer might be to have 
a look round at those Governments 
whose countries have earned so much 
foreign currency that upward revalua- 
tion has taken place, as in West Ger- 
many; and “ hot ’’ money from abroad 
is given discouraging rates of interest, 
as in Switzerland. The answer has 
been the simple one of encouraging 
production by giving manufacturing 
industry the best possible conditions in 
which to operate. 

Later in his speech to the Foreign 
Press Association, Mr. Lloyd dwelt on 
foreign aid and said he had to ask 
himself where the funds are coming 
from. They can only come in from the 
successful exporting activities of the 





and of 5-25 million tons for export. 


manufacturing industries, whose per- 






formance will not be improved by 
wondering where, with each successive 
Budget, the new burden will be imposed. 


Every Year the 
Trade Fair Grows 


ARGER than either the British Trade 

Fair New in York last year or in 
Moscow later this month, next year’s 
show in Stockholm (18 May to 3 June) 
will be the first trade fair from the 
United Kingdom in the Nordic market 
since 1955. It will be a major effort to 
correct the position that despite the 
tariff advantages of the European Free 
Trade Association British exports to 
Sweden have been slipping. 

The highly prosperous Nordic market 
—Sweden, Norway, Finland and Den- 
mark—imported £339 million worth of 
goods from Britain last year, a figure 
roughly comparable with British exports 
to the United States. 

Sweden’s markets are particularly 
attractive to the British manufacturer. 
One of the most liberal economies in the 
world, the producer of consumer goods 
does not have to look over his shoulder 
to see if a quota barrier is about to be 
put in his way just as the goods have 
been loaded on the ship. Engineering 
products made up 36 per cent of 
Britain’s exports last year to Sweden, 
and chemicals 8 per cent. Apart from 
her mineral and forest wealth Sweden 
is in much the position of Great Britain 
in having to import and export to live. 
A fifth of all her imported machinery, 
tractors and instruments have come 
from the United Kingdom in recent 
years; there have been some lively 
improvements—in earth moving equip- 
ment, pharmaceuticals, bottled lemon 
juice, but vehicles and textiles have been 
losing their share of the business. 

When the Swedes heard that we 
wanted to increase the exhibition space 
of the St. Erik’s fairground in Stockholm 
with temporary buildings they decided 
to make permanent extensions, creating 
a main exhibition hall, 885 ft long, the 
longest in Europe. So the evidence of 
goodwill is there, as was apparent 
earlier from the ready cooperation of 
the Swedish Government in cooperating 
in the EFTA agreements. 

Already the total Swedish import 
bill from Britain is about £15 a year per 
head. The hope is to push this up to 
£18 or £20. For companies who want 
to take part directly through British 
Overseas Fairs (21 Tothill Street, 
London, SW1) or through their trade 
associations, the basic rates for exhi- 
bition space are: 





28s 6d per sq. ft 


Interior sites 
12s 6d per sq. ft 


Exterior sites 











sland sites 10 per cent extra) 

The Stockholm Fair will have an 
importance well beyond Sweden, and 
to some extent beyond Norway, Finland 
and Denmark. Sweden has come to 
occupy a leading position in matters of 
fashion in Europe. 

This has a double significance for the 
exporter to Sweden. If his products sell 
well there he is presumably happy for 
that reason and also because he has some 
evidence on his chances elsewhere in 
Western Europe. Secondly, Sweden is 
much visited by the hard travelling 
businessmen of both EFTA and the 
European Common Market. The pro- 
ducts, United Kingdom exports or 
otherwise, that do well in Sweden are 
showing their paces in one of the best 





placed shop windows for all Europe. 
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Large Aluminium 


A bus-bar contract for 100 MW 
generators in a South African 
power station is providing 
good experience in the use 
of aluminium. 


hag rset Supply Commission of South 

Africa (ESCOM), who are currently build- 
ing Komati steam power station in Eastern 
Transvaal, have accepted tenders for two sets of 
aluminium bus-bars to make connection between 
100 MW generators and the main and unit trans- 
formers. This marks the first time that ESCOM 
have ventured into aluminium on a large scale. 

The venture has now progressed to a stage 
where a complete set of bus-bars complete with 
aluminium screening has .been designed and 
fabricated. Further, last week saw the last of a 
series of acceptance tests for temperature rise 
and high voltage leakage performed in the 
United Kingdom at the Chelmsford works of 
Crompton Parkinson. This set will now be 
shipped to South Africa and should be in 
operation by the end of 1961. 

Komati power station will eventually have a 
capacity of over 1000 MW and ESCOM say 
it will be the largest in Africa. This capacity 
consists of five generators of 100 MW followed 
almost certainly by four of 125 MW. Each 
will need a set of bus-bars. 

Until now, tenders have only been invited 
for bus-bar assemblies for the first two sets of 
100 MW, and it was for these that ESCOM 
awarded the contract to Hubert Davies and 
Company of Johannesburg, who prepared their 
quotation in cooperation with Alcan Aluminium 
of South Africa. Although nothing has been 
published by ESCOM, it is fairly certain, say 
Alcan, that this tender in aluminium was won 
in the face of tenders based on use of copper 
bus-bars. 

Acceptance tests for bus-bar assemblies, as 
laid down by British Standards and required 
by ESCOM, consist mainly of tests to ensure 
that the maximum working temperature rise is 
not more than 30° C, and that in the event of 
short circuiting the temperature does not rise 
more than 300°C during a set interval. The 
bus-bar assemblies must be mechanically strong 
enough to withstand short circuit currents and 
insulators must withstand a specified overload 
voltage. 

Despite initial help in quotation for the tender 
by Alcan in South Africa, the design and fabrica- 
tion were eventually placed in the hands of Alcan 
in Canada, for it was thought that testing facili- 
ties were available in North America—there are 
none of sufficient size in Africa. Certainly, Alcan 
in Canada had the experience, for they had 
installed aluminium bus-bars for their own 


Longitudinal couplings. Note how cable ends are 
welded; also the brackets for joining to horizontal 
insulators. 


Flexible couplings between double channel and 
tubular sections of a bus-bar; test rated at about 
6,000 amps. 


3,000 MW of generating plant including sets up 
to 150MW; but finding adequate testing 
facilities finally proved difficult. Thus it came 
about that Crompton Parkinson undertook test- 
ing in the United Kingdom. 

The design of bus-bar assemblies is not straight- 
forward in these large sizes. Komati is 5300 ft 
above sea level with a dry atmosphere and 
temperatures varying normally between 14 and 
95° F. In these conditions, temperature rises 
are greater than at sea level. From the prelimi- 
nary calculations performed following the 
Crompton Parkinson tests it appears that Alcan 
have done a good job in design. For instance, 
the temperature rise during short circuiting of 
a 3in aluminium pipe bus-bar feeding a small 
unit transformer from the main bus-bars was just 
200°C. The actual test current through these 
was 62,000 amp over 2 periods totalling 8 sec 
(calculated to be equivalent to 82,100 amp for 
2sec as required by British Standards for this 
section in this position). The temperature rise in 
main bus-bars during long term tests at the 
maximum current available from the test genera- 
tor was around 8° C at Chelmsford, and this is 
calculated to be within the allowable 30° C on 
site under full load. 


Weight of the bus-bars is 
between 


Part of the screening. 
taken by tubular supports 
insulators. 


pairs of 


—————_ 


Bus-bars Pass Tests 


The total weight of each of the first ty, 
bus-bar assemblies is three tons. Screening 
required for each assembly weighs a further 
3 tons and is also in aluminium. One of these 
was fabricated in South Africa by J. Alers 
while the other—which was required at short 
notice for testing in England—was made 
G. and E. Engineering from Noral aluminiym and 
aluminium Expamet. : 

The bus-bar installations are made up of 
DSOS alloy sections which is Alcan’s name for 
magnesium silicide alloy equivalent to BSE9}F 
specification. Minimum conductivity is 5§ per 
cent IACS in the fully heat treated condition 

The main bus-bars to the generator transformer 
are in channel for the main part of their length 
with a weight per foot run (used double for each 
phase) of 17:121b. For a length which goes 
through the turbine wall, an alternative section— 
extruded circular hollow—has been used with a 
similar weight of 18-87 Ib per ft run. This hollow 
is the more expensive form, but is the most cop. 
venient for matching up to spacer insulators jp 
the brick wall. 

The flexible couplings are worthy of attention 
because of the way cable and plate are joined 
by one large argon arc weld. Alcan say they 
use this method quite often and joints give no 
trouble. 

Insulators were chosen by Alcan from the 
standard range offered by Steatite and Porcelain 
Products of Stourport who are part of ICI, 
Three types are used. Two are fitted horizont- 
ally rather than vertically with supports fixed 
to the centre points. These thus support the 
weight of the bus-bars by flexing, but are stressed 
in the desirable axial direction by short circuit 
forces (which put the insulators in tension with 
the currents 120° out-of-phase). 

Aluminium used for the screening was supplied 
in the same alloy. Rather than attempting to 
prevent eddy currents in the structure by insula- 
tion between the various sections—which is 
difficult to do if high mechanical strength and 
simplicity are needed—Alcan have designed most 
of the corner joints with quite separate flexible 
electrical connections, so that although induced 
currents are high during short circuit conditions, 
at least there is no excessive heating. 

This project marks a step forward in the use 
of large aluminium bus-bars by organizations 
outside the aluminium industry. There is a 
lot of basic and detailed design know-how 
incorporated in these assemblies, and although 
Alcan have expended more on this project than 
was incorporated in the tender, it will un 
doubtedly repay them in terms of future contracts. 
As a beginning, of course, there are further 
assemblies at Komati for which no decision has 
yet been made regarding the choice between 
copper and aluminium. 


Construction detail of the corner of aluminium 
screening. Flexible electrical couplings reduce 
local overheating. 
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o Uses of 
Metal-Lined Dampcourses 


Two products made by Ruberoid Company are 
based on metallic films and bitumen impregnated 
fibres. Thus No. 3 Pluvex Dampcourse consists 
of a lead-lined hessian-based bitumen-saturated 
sheeting and is claimed to be completely water- 
proof and flexible. — Ruberoid copper lined 
bitumen sheeting consists of glass fibre base mat 
impregnated with bitumen which contains a 
core of copper. y ; 
Pluvex was used early this year for blanketing 
ses in the repair of the earth slip beside the 
railway between Winchfield and Hook in Hamp- 
shire. Engineers of the Southern Region of 
British Railways bulldozed a large bulwark 
into shape at the base of two slips which had 
occurred on part of a 50 ft high embankment. 
The earth was levelled out and No. 3 Pluvex 
laid to prevent further saturation from heavy rain. 
The copper lined variety was used on the new 
2425 ft Barton high level bridge over Manchester 
Ship Canal. This weighs 7 lb per sq. yd when 
fixed as a single layer. it is claimed that all the 
constituent materials are completely inert and 
rotproof. 
Ruberoid Company Limited, 1-19 New Oxford 
Street, London, WCI. 


Pure Magnetic Iron 


Samuel Osborn and Company can offer Super 
Permo high purity magnetic iron as a normal 
commercial product. This in itself may not 
sound very newsworthy, as this product has been 
offered by the company for about seven years; 
but Samuel Osborn now have very much greater 
confidence in making the product. They com- 
ment that up till the present there were two 
grades of magnetic iron called Permo and Super 
Permo, and the better grade was obtained by 
selection on the basis of analysis. They can 
now make Super Permo by design. 

This improvement in the techniques of reduc- 
ing total impurities to below 0-3 per cent is said 
to be derived from better control during the 
stages of refining. This involves melting pig- 
iron in an electric furnace and lancing with pure 
oxygen so as to get rid of hydrogen and nitrogen 
which are particularly detrimental to the mag- 
netic properties. 

Cost, at around £175 a ton, will not be reduced, 
but Samuel Osborn comment that these improve- 
ments in their melting techniques have come at a 
time when they have started to offer the material 
in extruded form. Maximum containing circle 
diameter for these extrusions is 44 in. 

Samuel Osborn and Company Limited, Clyde 
Steel Works, Sheffield. 


Improved Stainless 
Steel Electrode 


A new electrode for welding 18Cr-8Ni-stainless 
steel was shown for the first time by British 
Oxygen on their electric welding stand at the 
Engineering, Marine, Welding and Nuclear 
Energy Exhibition at Olympia. 

Called the Quasi-Arc Chromoid No. 101 elec- 
trade, it embodies a new principle in stainless 
steel welding: the electrode is made by extruding 
an outer cover of heavily alloyed metal around a 
mild steel core. 

With stainless steel welding with wire electrodes 
the limiting current is set mainly by that which 
causes Overheating in the electrode. When red- 
hot, the wire loses strength and is inconvenient 
touse. Inthe same gauges, this new construction 
gives the electrodes greater electrical conductivity. 
Hence the maximum usable welding current 
Which can be passed through them is increased— 
by up to 40 or 50 per cent, claim BOC. Using 
recommended maximum currents, BOC have 
found that an 18 in length of electrode could be 
used instead of the 12in normal for stainless 
steel wire because of this better electrical conduc- 
tivity, This means, of course, that with constant 
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stub-end wastage of about 2in, the percentagé 
stub-end wastage is reduced. And this economy 
really means something because the price per 
unit weight of weld metal deposited is, if any- 
thing, less than that obtained with a prealloyed 
electrode; on a footage basis the electrodes are 
similar in cost to the prealloyed ones. 

There is claimed to be no particular loss of 
any one alloying element when introduced from 
this outer “‘ coating’? and many tests are said 
to have been performed to show that the weld 
metal is quite homogeneous in composition, 
corresponding to an 18Cr-8Ni-1Nb stabilized 
stainless steel. Radiographic soundness can 
be very good, and- even better than with pre- 
alloyed electrodes. 

Chromoid No. 101 electrodes can be used on 
either ac or dc welding circuits and are manufac- 
tured in a size range of 12 to 6swg. BOC finally 
point out that when used with higher than normal 
currents, these electrodes can cut overall welding 
times. 

British Oxygen Company Limited, Bridgewater 
House, St. James’s, London, SW1. 


Plastic Dough Handles 
for Soldering Iron 


Dough moulding compound is a mixture of 
polyester resins with reinforcement—usually 
glass fibre and mineral fillers—which will set 
hard under the action of heat. One of the 
varieties made by British Resin Products has 
been used for moulding these handles of soldering 
irons made by Wolf Electric Tools. 

During five years of development of this 
soldering iron, the GPO have been interested, 


and it is said that GPO engineers have tested the 
irons by dropping them on to concrete and 
throwing them down stone steps, without any 
becoming broken. 

The handles are hollow—moulded in two halves 
by Minerva Mouldings of Amersham. A raised 
flange provides a guard for the engineer’s hand. 
Instead of being round, the rim of the flange is 
octagonal so as to prevent the iron from rolling 
if placed on a sloping surface. The iron is now 
generally available. 

British Resin Products Limited, Devonshire House, 
Piccadilly, London, W1, 


Norwegian Laminate 


Respatex is the name of a decorative laminate 
made in Norway which is now being imported 
into this country. Distributing arrangements 
are being made in various parts of the UK. 
This laminate normally comes without a 
backing and is therefore suitable for fixing with 
adhesive—now common practice with established 
laminates in this country. Getz Brothers are 
acting as sole importers of the material. Respatex 
is basically a melamine-impregnated paper 
laminate which comes in a thickness of + in 








supplied with a matt or glossy finish. ; 
Getz Brothers comment that the main attrac- 
tion of the material is its cost. There are two 


price for normal grade is 3s 8d a sq. ft and is 4s/ 


for the fire retarding one, both being delivered 
less usual trade discounts. 


and normal grade Respatex with the exception 
of plain black is postformable (note also no extra 
cost). 

The fire retarding grade has, Getz believe, the 
unique distinction among top quality laminates, 


of having passed both the British spread of flame ~ 


test and the Swedish box test for smoke tempera- 
ture and smoke density, as a Class | material. 
Getz Brothers and Company, 52 Jermyn Street, 
London, SWI1. 


Roll Bonded ad 


Sandwich Panels 


Sandwich panels, such as those shown here, 
behave in a similar manner to panels with honey- 
comb cores. With no implication that they will 
compete with commercial bonded honeycombs, 
Battelle Memorial Institute have revealed how 
they have been successful in making sandwich 
panels by a novel technique in research sponsored 
by the Douglas Aircraft Company. Battelle 
say that the method will ‘ reduce costs substan- 
tially,” but this must be taken to mean in com- 
parison with other methods of making all-welded 
sandwich panels. 

The idea is to insert metal wedges between 


corrugated sheet so that when placed between 
two sheets of facing metal, the peaks of the corru- 
gated sheet became roll-bonded on to the core. 
In the as-rolled state the panels can be formed 
into curved surfaces in any direction. After this 
the wedges of metal are dissolved out with a 
chemical solvent. Metal chosen for the wedges 
must be dissolved out from the panel without 
dissolving the skins and core. 

Battelle claim to have made sandwich panels 
din thick up to 36in by 72in. Roll bonded 
panels have been made by them of 2014 alumin- 
ium alloy, B-120 VCA titanium, unalloyed A-55 
titanium (all three specifications are American 
so far), also steel, molybdenum and Inconel. 

During rolling, the core with its wedges in 
position is held in a box consisting of a frame 
with top and bottom faces made up of the sheets 
which will finally form the faces of the panels. 
Battelle say that they hot roll in a direction 
parallel to the corrugations and that reductions 
are up to 60 per cent. 

Although the leaching process may require 
several days for very large panels, Battelle say 
it is “straightforward and relatively inexpensive.” 
Battelle Memorial Institute, 505 King Avenue, 
Columbus 1, Ohio, USA. 


Getz Brothers make \ 
no extra charge for plain colours or wood grains, 
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Plain Words 


By Capricorn 


HAT a pity there are not more women 
W engineers! Several of my friends at 
school and university chose medicine, and 
they were very fortunate. Anyone who has 
seen “‘ Carry on Nurse,” or read Richard 
Gordon’s novels, will know just what I mean. 
Women do brighten the day’s labours. 

The nearest women get to engineering in 
any numbers seems to be in tracing offices, 
but they are always segregated in a room on 
another floor; though once I worked in a 
consulting engineer’s drawing office where 
the tracing staff consisted of a number of 
very elderly men. The only girls in the 
office—the partners’ two secretaries—were a 
long, long way from the drawing office. 

All this came back to me the other day 
when an item in a national paper caught my 
eye. It was headed “ Ask Any Girl: Does 
Your Heart Dictate Your Job?” Under 
this most unlikely title was a piece all about 
engineers. Women engineers in particular. 
The columnist, Miss Jill Butterfield, had been 
prompted to write by the news that the first 
woman had been accepted, as an affiliate, by 
the Institution of Highway Engineers. 

Some statistics followed. For instance, 
there are 1,970 men belonging to the Insti- 
tution of Water Engineers and only one 
woman member. To complete her study, 
Miss Butterfield had discovered from some- 
where that there were just 128 women among 
the 139,600 men admitted to the professional 
engineering bodies in the United Kingdom. 

The columnist went on to express surprise 
that there were any women engineers at all. 
She summed her own feelings up as follows: 
* . . the only jobs which women really 
enjoy are the ones which allow them to use 
their hearts.” She ended with this: “ And 
the fields where women reach the stars are 
the very ones in which their success depends, 
to a great measure, on that novelettish but 
necessary quality called intuition.” 

In the last remark I found a completely 
different conclusion to the one intended. 
Miss Butterfield undoubtedly thought it 
ruled out most women from being engineers. 
Personally, I think it gives them the best 
chance of all. Most engineering problems 
come down to picking the optimum solution 
from among conflicting requirements—and 
intuition is surely a powerful tool for that 
particular task. And on the face of much 
of the evidence, Parsons, Brunel, Baker and a 
lot more of them all made use of something 
very like a sixth sense. 

No, I think women would make good 
engineers. I applaud the Women’s Engi- 
neering Society for arranging the talks they 
have been giving for senior schoolgirls at the 
Engineering Exhibition at Olympia. At this 
moment I do not know what success they 
have had, but I certainly hope that they have 
sown the seeds of successful careers in 
engineering in the hearts of some young 
girls. 

For, as Maurice Chevalier sings, “‘ Little 
girls grow up in the most delightful way.” 
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Letters to the Editor 


Machine Tool 
Availability 


Sir, We have read with interest your special 
article in the issue of 14 April, p. 522, entitled 
“What Users Want from Engineering Plant,” 
particularly that section which deals with 
machine tools. 

The replies to your question “‘ is your company 
looking for a new machine, etc.” are in some 
cases quite astonishing. One wonders how 
desperate, in fact, are the needs of the firms 
concerned if they have been content to wait 
until the appearance of an article such as this 
before making known their requirements. 

The opening (in heavy type) to your article 
suggests that users are seeking something which 
is not necessarily available in the United 
Kingdom. Your reference to a second article 
to be devoted to the efforts of manufacturers 
calls up a picture of a struggling machine tool 
industry endeavouring to meet the exigent 
demands of potential customers. 

The International Machine Tool Exhibition 
held in June last should have been an excellent 
testimony to the close cooperation which exists 
between users and machine builders. 

An analysis of the replies, with the number 
references given in your article, shows that in the 
vast majority of cases there are standard machines 
available for the job. Information as to the 
manufacturers is available not only from our- 
selves as an obvious source of knowledge on 
machine tools but from technical journals and 
directories devoted specifically to the metal- 
working industries. 

For more detailed reference concerning the 
majority of the firms mentioned in the foregoing, 
who are Members of this Association, we would 
refer you to our Guide to Members’ Activities. 

Yours faithfully, 
LEON R. BAKER, 
Technical Assistant to General Manager, 
Machine Tool Trades Association. 
London, WC2. 
21 April, 1961. 


Solar Energy Claims 


Sir, In reply to Dr. Speyer’s letter in your issue 
of 14 April (p. 508) may I draw attention to his 
paper “‘ Optimum Storage with a Solar House,” 
in which he expresses the belief that a break- 
through in the economic use of solar energy 
cannot result from the “ handbook approach ” 
or by “successive approximations ” as he 
regards the work of engineering design. Break- 
throughs, he contends, can only come as the 
result of some “ Einsteinian discovery” yet 
to be announced. 

This attitude is challenged by the fact that 
more than half of our modern industries have 
been created from inventions made by self-trained 
people employing the very methods Dr. Speyer 
condemns. The attitude is also challenged by 
many academic reports whose restricted outlook 
omits important parameters. Industry is often 
misled by such reports and there is justification 
in the publication of wider outlooks to correct 
the bias thus created. 

Parameters which Dr. Speyer has overlooked 
are: 

1 Most Suitable Market.—Solar energy should be 
studied from the standpoint of its use by the under- 
developed world where centralised sources of energy 
and fossilised fuels cannot economically reach. 
The peasantry in these areas could not possibly 
afford the buried steel water tanks with their glass 
fibre insulation upon which Dr. Speyer bases his 
conclusions. Instead, this section of the world 
would use the ground as a heat reservoir, the ground 
surface as a heat exchanger, and dead foliage, 
sawdust or chaff as insulation, which combine to 
reduce the cost to about one-tenth that which 
Dr. Speyer has taken. 

2 Reduction of Collection Costs.—Obviously the infinite 
medium of the ground may have a thermal efficiency 
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less than half that of a well insulated ta 
This makes it imperative proportionately ta ae 
the cost of collection—which Dr. Speyer reagii 
but make no effort to reduce. We have found it 
necessary to study the combined use of three . 
methods of reducing the costs of collection ba 
3 Integrakjon with Other Services.—Solar energy 
niques must be carefully integrated with the other 
services of the home. While electricity, cooki 
and hot water heat should come from’ met = 
produced from the dung of animals kept for food 
production, it is the heat escaping from the sol 
heat ground store which will dry the grass for Witter 
feed and which also keeps the supplies of methane 
going by keeping the digestion tank warm 
surface of the ground store moreover collects the 
rain water for the house and subsequent irrigation 
Solar energy utilization only reaches its optimum 
economy when the complete cycle of events ; 
considered. ’ 
4 Mathematical Approach.—Too many factors are at 
play to attempt full mathematical treatment at this 
stage. When the article ‘‘ All Run by Sunshine” 
was published (ENGNG., 10 June ’60, p. 804) calcy. 
lations had been done for only unidirectional flow 
cases suitable for very large heat stores. This is 
now being expanded to three dimensional flow cases 
applicable to small stores, but for a long time yet 
we will be dependent upon small scale testing, this 
to be backed as soon as arrangements can be made 
by full scale trials. We did not find the calculations 
done by Dr. Speyer at all applicable to the case 
we have in hand. 


It is not customary to publish results until 
full scale trials have been made, but the subject 
matter is nevertheless being made available to 
the United Nations for the New Sources of Energy 
Conference at Rome next August. 

Yours faithfully, 
ARTHUR W. Capps, 
Crowthorne, 
Berkshire. 
24 April, 1961. 


Sub-Critical Assemblies 


Sir, Your Atomic Review article entitled 
“Neutron Exploration” (ENGNG., 7 April ’61, 
p. 487) is slightly misleading since it implies that 
Miles Hivolt Limited is no longer manufacturing 
sub-critical assemblies. This is far from being 
true. We are now offering a sub-critical assem- 
bly of advanced design using enriched uranium 
fuel elements where the capital cost of these 
elements is considerably reduced. 

We are also marketing the high-voltage 
electrostatic generators manufactured by the 
Société Anonyme de Machines Electrostatiques 


.(SAMES), Grenoble, as well as a range of 


particle accelerators and neutron generators. 

Our representation of SAMES is in no way 
affected by the formation of S.A.M.E.S. (Great 
Britain) Limited, whose function is to provide 
technical liaison and assistance mainly concern- 
ing interests outside the nuclear field. 

Yours faithfully, 
K. S. BuRGEss. 

Miles Hivolt Limited, 
Shoreham-by-Sea, Sussex. 
28 April, 1961. 


Small Fan Efficiencies 


Sir, The article on page 548 of your issue of 
14 April, entitled ‘“‘ Fan Heaters Go Small,” 
describes an interesting fan development, valuable 
within its proper field. Unfortunately, the article 
contains some very misleading statements about 
alternative designs which ought not to pass 
uncorrected. 

I would refer first to the statement “ The 
efficiency [of the new fan] is of the order of 60 per 
cent as against 3 per cent for the axial fan... 
In fact, properly designed axial fans will achieve 
60 to 70 per cent mechanical efficiency (total 
head basis) in the small sizes used in electronic 
and airborne applications, rising to 80 to 85 per 
cent in larger sizes. Propeller fan efficiencies are 
commonly in the range 40 to 50 per cent and itis 
doubtful if the crudest ‘ bent-tin”’ propeller 
falls much below 25 per cent, when properly 
applied and installed. 

The article also refers to “ . . . reduction of the 
peripheral speed by a factor of ten, as compared 
with an axial fan of the same capacity, ..- 
Objective comment is not possible in the absence 











ENGINEERING 5 May 1961 





of a performance specification, but it may be 
suggested that the ~ axial fan” used for the 
comparison must be extraordinarily ineffective 
if it develops. as is implied, only one-hundredth 
of the pressure at the same tip speed. 

Finally, since the statement that fan noise 
varies as the 5-5 power of the speed may well 
have reference to this company’s published 
work on the subject, it should be pointed out 
that this refers to the variation of sound power 
with tip speed for the same fan. The relationship 
gives no information whatever about the relative 
noisiness of two fans of totally different design. 

Yours faithfully, 
B. B. DALy. 

Woods of Colchester Limited, 
Colchester, Essex. 
19 April, 1961. 


Damping a Rotating Shaft 


Sir, The cardinal feature of Professor Bishop’s 
contention, both in his article (ENGNG., 25 Nov. 
60, p. 735), and his letter of 3 Mar. ’61, p. 312, 
is that it is not possible to accomplish dynamic 
balance of an initially bent shaft by static mass 
balance. This is neither in accordance with 
experience nor with common sense. Professor 
Bishop seems to have gone astray by starting 
with the supposition that for the dynamic 
balance of an initially bent shaft it is necessary 
for the bend to be straightened out. It may be 
noted in this connection that with the location 
of the viscous damping as assumed by Professor 
Bishop, this straightening out can only occur 
with a mass balanced bent shaft at the critical 
speed. Regarding Professor Bishop’s location of 
the damping force, an inquiring reader of ENGI- 
NEERING remarks: No one reading that article 
would have gathered what he himself [Bishop] 
admits in his subsequent letter, that the damping 
is obscure and debatable, and that his argument 
is based on peculiar assumptions concerning it. 

In whirling problems the key artifice is, as 
Dr. Downham makes clear in his letter of 
28 Apr. °61, the role of the effective elastic axis 
about which axis the imposed rotation basically 
takes place. That really is the quintessence of 
Jeffcott’s inspiration by which he established the 
first rational hypothesis of shaft rotation to prove 
acceptable. 

Yours faithfully, 
JOSEPH Morris. 

Guildford, Surrey. 
28 April, 1961. 


Events in Advance 


Unwanted Vegetation: 
an Industrial Problem 


HAT to do with weeds on industrial and civic 
sites has become a matter of such economic 
importance that the Pesticides Group of the 
Society of Chemical Industry have decided to 
organize a one-day symposium, in conjunction 
with the British Weed Control Council, to discuss 
the subject. 

This event will be known as the Industrial 
Weed Control Conference and will be held in the 
assembly hall of the Royal Commonwealth 
Society, Northumberland Avenue, London, WC2, 
on 30 June next, commencing at 10 a.m., and 
designed to end at 5 p.m. The morning session 
will be devoted to discussions on the control of 
weeds on railways, docks and harbours, and on 
the economics of chemical weed control on 
hon-agricultural sites; the latter being based 
upon a survey of European and American 
experience, 

The afternoon session will begin with a dis- 
cussion on the control of weeds on industrial 
sites, when consideration will be given to a 
review of the types of chemicals available for 
this Purpose and to the use of herbicides by the 
electricity authorities. In addition, a short paper 
will be presented dealing with specialised aspects, 


such as fire risks and the safety of personnel. 
At the concluding session, consideration will be 
given to the attitude of local government authori- 
ties to the use of chemicals for weed control. 
The advantages and disadvantages of different 
application techniques, liquids versus solids, will 
also be discussed. 

Registration forms and additional information 
may be obtained on application to the conference 
secretary, Mr. W. F. P. Bishop, 52 Bedford Row, 
London, WC1. 


Exhibitions 
and Conferences 


Ontario Dental Association’s Annual Convention and 
Exhibition, 94th.—Sun., 21 May, to Wed., 24 May, 
at the Royal York Hotel, Toronto. Including 
dental appliances and equipment. Organised by 
the Ontario Dental Association, 230 St. George 
Street, Toronto 5, Ontario, Canada. 

Restaurant Association (National), 42nd Annual 
Convention and Exposition.—Mon., 22 May, to 
Thurs., 25 May, at McCormick Place, Chicago. 
Organised by the National Restaurant Association, 
1530 North Lake Shore, Chicago 10, Illinois, 
USA. 

Tool and Manufacturing Engineers’ Annual Show 
and Convention.—Mon., 22 May, to Fri., 26 May, 
at the Coliseum, New York. Organised by the 
American Society of Tool and Manufacturing 
Engineers, 10700 Puritan Avenue, Detroit 38, 
Michigan, USA. 

Royal Ulster Agricultural Society, 94th Annual Show 
and Industrial Exhibition.—Wed., 24 May, to Sat., 
27 May, at Balmoral Show Grounds, Belfast. 
Organised by the Royal Ulster Agricultural 
Society, The King’s Hall, Belfast, Northern 
Ireland. Tel. Belfast 665225. 

Aeronautical Exhibition, International.—Fri., 26 May, 
to Sun., 4 June, in Paris. Organised by the Union 
Syndicale des Industries Aeronautiques, 6 Rue 
Galilee, Paris 16e. 

Luxemburg International Fair, 13th.—Fri., 26 May, 
to Mon., 5 June, in Luxemburg. Agents: Auger 
and Turner Group Ltd., Thorn House, Upper 
St. Martin’s Lane, London, WC2. Tel. TEMple 
Bar 9081. 

Mediterranean Fair, 16th.—Sat., 27 May, to Sun., 
11 June, at Palermo. Agents: Specialised Exhi- 
bitions Ltd., 22 Half Moon Street, London, WI. 
Tel. GROsvenor 4503. 

Institution of Electrical Engineers, Summer Meeting.— 
Mon., 29 May, to Fri., 2 June, in London. Offices 
of the Institution: Savoy Place, Victoria Embank- 
ment, London, WC2. Tel. COVent Garden 1871. 

Photo Fair, International.—Mon., 29 May, to Sat., 
3 June, at Olympia, London, W14. Apply to 
British Organisers Ltd., 52 Grafton Street, London, 
WI. Tel. EUSton 7930. 

Commonwealth Technical Training Week.—Mon., 
29 May, to Sun, 4 June. Apply to the secretary: 
Mr. C. B. McAlpine, C.B.E., City and Guilds of 
London Institute, 76 Portland Place, London, W1. 

Radio and Electronic Component Show, 17th.— 
Tues., 30 May, to Fri., 2 June, at Olympia, London, 
WI14. Sponsored by the Radio and Electronic 
Component Manufacturers’ Federation, 21 Tothill 
Street, London, SWI. Tel. ABBey 4226. Organ- 
ised by Industrial Exhibitions Ltd., 9 Argyll Street, 
London, Wl. Tel. GERrard 1622. 

Physics in Surface Coatings, Biennial Conference.— 
Tues., 30 May, to Sat., 3 June, at Torquay. 
Organised by the Oil ‘and Colour Chemists’ 
Association, Wax Chandlers’ Hall, Gresham 
Street, London, EC2. Tel. MONarch 1439. 

Bath and West Agricultural Show.—Wed., 31 May, 
to Sat., 3 June, at Ashton Park, Bristol. Organ- 
ised by the Bath and West and Southern Counties 
Society, 3 Pierrepoint Street, Bath. Tel. Bath 3010. 

Handicrafts and Trade Fair, 13th International.— 
Wed., 31 May, to Sun., 11 June, at the Exhibition 
Grounds, Theresienhéhe, Munich. Exhibition 
offices: 14 Theresienhéhe, Munich, Germany. 
United Kingdom inquiries should be sent to 
Mr. Neven du Mont, 123 Pall Mall, London, 
SWI. Tel. WHItehall 8211. 

Helsingborg International Trade Fair (EXPO- 
ORESUND).—Wed., 31 May, to Sun., 11 June, 
in Helsinborg. Agents: Continental Express 
Ltd., Green Arbour House, Old Bailey, London, 
EC4. Tel. CITy 3243. 

Barcelona International Trade Fair, 29th.—Thurs., 
1 June, to Tues., 20 June, 1961, in Barcelona. 
In the United Kingdom, applications should be 
made to the Spanish Tourist Service, 93 Piccadilly, 
London, W1. Tel. GROsvenor 5853. 
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ational Exhibition—Mon., 5 June, to Thurs., 

8 June, in the Royal Horticultural Society’s New 

Hall, Greycoat Street, London, SW1. Organisers: 

UTP Exhibitions Ltd., 9 Gough Square, Fleet 

Street, London, EC4. Tel. FLEet Street 3172. 

Effects of Radiation on Nerves and the Central 
Nervous System, Symposium.—Mon., 5 June, to 
Fri., 9 June, 1961, in Vienna. Apply to the 
International Atomic Energy Agency, Kaernt- 
nerring, Vienna 1, Austria. 


Meetings and Papers 


British Institution of Radio Engineers 
LONDON 
“Television Wire Distribution Systems”: Discussion, to be 
introduced by L. Tye, K. A. Russell and R. J. icombe. 
Television Group. London School of Hygiene ard Tropical 
Medicine, Keppel Street, WC1. Wed., 17 May, 6 p.m.* 


Institution of Chemical Engineers 
LONDON 
** Biochemical Engineering”: Symposium. Royal Common- 
wealth Society, Northumberland Avenue, WC2. Tues., 
30 May, 2.30 p.m, 


Institution of Civil Engineers 
LONDON 


““The Work of the Institution’s Research Committee,” by 
Professor J. F. Baker. Unwin Memorial Lecture. Tues., 


30 May, 5.30 p.m.* 


Institution of Electrical Engineers 

LONDON 
“Air Traffic Control,” by Dr. E. Eastwood and Dr. B. J. 
O’Kane. Electronics and Communications Section. Wed., 
17 May, 5.30 p.m.* 
‘* Experimental Investigation of Space,” by J. A. Ratcliffe, at 
6.30 p.m. Annual General Meeting, at 5.30 p.m.* Thurs., 
18 May. 

EDINBURGH 
“* Electricity Supply in India and Its Future,” by Dr. M. Datta. 
Annual General Meeting. South East Scotland Subcentre. 
Carlton Hotel, Edinburgh. Tues., 16 May, 7 p.m. 


Institution of Electronics 
LONDON 


** Aerial Techniques,” by C. F. Whitbread. London School of 
Hygiene and Tropical Medicine, Keppel Street, WCI1.  Fri., 
19 May, 7 p.m. 


Institution of Nuclear Engineers 
LONDON 
“Electric Power from Nuclear Heat—Direct,” 
Gardner. Caxton Hall, off Victoria Street, SWI. 
9 May, 6.15 p.m. 


Institution of Plant Engineers 
BIRMINGHAM 
** Acoustics,” by E. G. Ewing. Birmingham Branch. Imperial 
Hotel, Temple Street, Birmingham. Sat., 27 May, 7.30 p.m. 
CARDIFF SESS. 
‘*Measurement and Analysis of Noise in Factories,” by 
G. Berry. South Wales Branch. South Wales Institute of 
Engineers, Park Place, Cardiff. Tues., 23 May, 7.30 p.m. 
CHESTER € 
**Men, Method and Material—In that Order?” by K. S. 
London. Merseyside and North Wales Branch. The Blossoms, 
Chester. Thurs., 25 May, 7.15 p.m. 


Royal Aeronautical Society 


by J. W. 
Tues., 


LONDON 
Open Meeting. 
10 May, 7.30 p.m. 


Graduates’ and Students’ Section. Wed., 


Royal Society 
LONDON . 
** The Gravity Field of a Particle—II,” by Sir Charles Darwin; 
and “‘ The Aerodynamic Theory of Sails. I, Two-Dimensional 
Sails,” by B. Thwaites. Thurs., 25 May, 4.30 p.m.* 


Royal Statistical Society 
LONDON 


“Supply and Demand in the Cinema Industry,” by J. Spraos. 
Annual General Meeting. General Applications Section. 
Royal Institute of Public Health and Hygiene, 28 Portland 
Place, W1. Tues., 9 May, 6.15 p.m.* : : 
‘** An Appraisal of Hunger and the World’s Future Needs in 
Food Supplies,” by Dr. P. V. Sukhatme. London School of 
Hygiene and Tropical Medicine, Keppel Street, WCl. Wed., 
17 May, 4.45 p.m.* 


Society of Instrument Technology 
MANCHESTER S 
‘“*The Thermocouple,” by Dr. A. W. Foster, the section 
chairman. Annual General Meeting. Manchester Section. 
Nag’s Head, Jackson’s Row, Manchester. Mon., 15 May, 
6.45 p.m. 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


British Institution of Radio Engineers, 9 Bedford Square, 
London, WC!1. (MUSeum 1901) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 
SWI. (BELgravia 3647) 

Institution of Civil Engineers, Great George Street, London, 
SWI. (WHitehall 4577) : 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) 

Institution of Electronics, 78 Shaw Road, Thornham, Rochdale, 
Lancs. (Oldham Main 6661) 4 

Institution of Nuclear Engineers, 147 Victoria Street, London, 
SWI. (VICtoria 6423) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London, 

(SLOane 0469) : 

Royal Aeronautical Society, 4 Hamilton Place, London, W1. 
(GROsvenor 3515) ; 
Royal Society, Burlington House, Piccadilly, London, WI. 
(REGent 3335) : 3 : 
Royal Statistical Society, 21 Bentinck Street, London, WI. 

(WELbeck 7638) 
Society of Instrument Technology, 20 Queen Anne Street, 
London, W1. (LANgham 4251) 
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Let Transport Thrive on 


There is little hope of reduc- 
ing overall journey times for 
freight or passengers in Brit- 
ain. The time has come to 
conduct research into systems 
which would permit speeds on 
land of 200 to 300 mph. 


CIENTIFIC and engineering developments are so 
profound and rapid in mid-20th century 
Britain that the scope for improving inland 
transport is at once exciting and appalling. 
Exciting, because of the splendid opportunities; 
appalling, because of the political, social, and 
economic problems which a fundamental change 
in transport methods would incur. 

The political problems will certainly be thé 
most subtle and difficult, but even the broad 
pattern of such problems cannot be foreseen 
until the general lines of technical development 
have been propounded. And to do this it is 
essential to go back to first principles. What 
are the factors which are fundamental to inland 
transport in Britain in the 20th century? There 
are three:— 

(1) Our country is small, and the average 
length of journey, passenger or freight, is short. 

(2) The length, time and speed of journeys 
must bear a close relationship to the daily 
cycle (say, 8 hours’ work, 8 hours’ sleep, and 
8 hours for commuting, recreation, eating, 
etc.). 

(3) A striking feature of the progress of any 
industrial nation is that more people travel 
more, for both business and pleasure, and there 
is more movement of raw materials, compon- 
ents and finished products. This change in 
transport habits is sure to continue, so the 
need for more efficient and effective transport 
will grow, though the need is probably already 
being masked by the inadequacy of our 
present road and rail systems. 


A Small Country 


The fact that Britain is a small country, and 
the fact that the average length of journey is 
short, have been taken together under the one 
heading because they are so closely related, but 
they raise separate issues. A small country 
bestows the same advantages on its inhabitants 
as a single compact factory bestows on the 
management of a firm: control is easier, and 
transport—which adds to the cost but not the 
value of products—is reduced to a minimum. 
Also the political desire to locate industries so 
as to maintain full employment—a laudable 
desire which often conflicts with industrial plans 
—is more easily gratified in a small country, 
though only if the transport systems are efficient 
and flexible. 

On British Railways the average length of 
passenger journeys is 21 miles. For freight 
journeys the figure is 76. On the roads the 
average lengths are probably even less. Short 
journeys have an obvious economic advantage, 
but much of this advantage is lost if the loads, 
or passengers, have to be transferred from one 
form of transport to another, if trains of wagons 
have to be sorted and marshalled, or other time- 
consuming manoeuvres carried out at either end 
of the journey. It is this feature of rail transport 
which has become increasingly burdensome, 
compared with the directness of road transport 
by lorry or private car. 

The railways have made valiant attempts to 
overcome the disadvantage, by employing con- 
tainers and by experimenting with combined 
road and rail vehicles, but they have achieved 
only partial success. The basic mechanics of 
railways—the fixed steel rails, the points and 
crossings, sidings, marshalling yards—these 
appear to be the restricting factors. 

If British transport is to become flexible and 


efficient, and if we are to reap the full advantage 
—in terms of reduced costs, especially in inter- 
national markets—of the smallness of the 
country and the shortness of journeys, there is 
no room for a system of transport which is 
cumbersome and complicated. 

Convert our railways into roads? That is 
the apparent solution, but it is not necessarily the 
best solution. The choice is not simply between 
road and rail. 


The Daily Cycle 


The daily repetition of characteristic cycles of 
events in the activities of individuals and of 
groups, and in the movement of materials, is of 
fundamenial significance. Most of the passenger 
transport and much of the freight transport fits 
into a mere 24 hours or less, and is repeated daily 
except at week-ends. The Post Office has 
achieved near-perfection in working to a daily 
cycle—their proud boast is that a letter posted 
anywhere in England before noon will be deli- 
vered first post the following morning at any 
other address. But the Post Office handles 
near-perfect loads. 

The speed and flexibility of road transport 
have created a widespread demand for 24-hour 
delivery of freight. Goods dispatched one day 
must be with the customer next day. The 
railways can provide such a service in certain 
limiting circumstances, but unless they can 
provide it almost universally for all but the 
exceptionally awkward loads, they will continue 
to lose much of the business to the roads. 

Passengers, too, are demanding more, their 
demands heightened by the service which 
internal airlines can give between important 
centres. It will not be asking too much of our 
future transport systems that they must enable 
a busy executive to visit any place in the country 
from any other place and return within the work- 
ing day. 

If such hopes were wildly impracticable, there 
would be no point in entertaining them, but our 
views on what might be achieved have been 
modified profoundly within the last twenty years. 
Now, therefore, is the time to think big in 
planning transport for the future. 


More Travel, More Movement 


The third of the three fundamental factors— 
the inexorable increase in passenger travel and 
freight movement in an industrial society—can 
justify the formulation of ambitious plans for the 
future. The economics of a new system are 
likely to be formidable, the capital investment 
must inevitably be vast, and the need for a nation- 
wide policy is paramount. 

The current increase in pleasure travel, 
throughout all levels of society, is alarmingly 
apparent. During the holiday season, men who 
would not dream of working shifts for their 
employers will cheerfully pack their families into 
cars in the small hours of the morning and drive 
through the night in order to make good use of 
our inadequate road system. 

The parallel increase in business travel and 
freight movement is less obvious, but is readily 
appreciated by anyone familiar with the engi- 
neering industries. Contrast the travel and 
movement entailed in the production of a typical 
mid-20th Century product—a computer, for 
example—with that for a typical 19th Century 
product—a stationary steam engine. Between 
the initial proposal to enter the computer 
market, and the installation of the first few 
computers, there is an unknown and barely 
imaginable complex of movement—the travels 
of members of committees, of consultants and 
specialists, and of potential buyers who are 
invited to attend courses; and the equally com- 
plex movements of innumerable raw materials 
and components between many industrial centres. 
The comparable data for the steam engine are 


, 


New Ideas 


not now available to us, but their simplicity jg 
evident. 

Some research into this trend towards in. 
creasing complexity should be carried out if oy 
transport planning is to be soundly based, but in 
the certain knowledge that it would confirm the 
argument, consideration should be given tg 
some of the new ideas which are typical of 
the scientific and engineering scope for transport, 


New Systems 


In spite of the lamentable history of road-rail 
cooperation in Britain, it is only by such ¢o. 
operation that the high average speeds envisaged 
will be attained. The roads give access to all 
factories, offices, homes, etc., and can continue 
to serve as the perfect feeder routes for what 
Sir Reginald Wilson, in a farsighted paper to the 
British Association, called the “ disciplined” 
transport systems, such as the existing railways 
or the possible mono-rails, overhead systems, 
travolators and other guided systems. 

Can we look forward to a “ disciplined” 
system which permits overall journey speeds of 
200 to 300 mph? If the technical, economic and 
political problems can be overcome, then most of 
our transport movements would fit into the 
24-hour cycle; movements including the delivery 
of goods within that time and the travels of 
executives on return journeys of as much as 
400 miles (e.g. London to Glasgow) within the 
working day, and still leave time for a business 
meeting in between. 

Though the French Railways have attained 
speeds of over 200 mph on experimental runs, 
the classic steel wheel on steel rail is not promising 
for such high speeds as normal operating practice, 
The Ford Motor Company in the USA have 
conducted some research and development work 
on the “ Levacar”’ system, which was proposed 
over thirty years ago by their present vice- 
president of engineering and research, Dr. 
Andrew A. Kucher. The Levacar is not unlike 
a hovercraft, in that it utilises a forced flow of 
air to support the vehicle, but the Levacar runs 
on rails, “‘levapads” being used instead of 
wheels. Speeds of 200 to 500 mph over distances 
of 100 to 1,000 miles are considered practicable 
with this system. Electronic controls would be 
used to control the vehicles on the tracks. 
A tendency for the levapads to vibrate was one 
of the stability problems encountered, but it is 
reported to have been cured (ENGNG., vol. 189, 
1960, p. 722). 

Another American firm, the Westinghouse 
Electric Corporation, have recently proposed a 
“roller road” system (ENGNG., 7 Apr. “6l, 
p. 481). In this system, rubber rollers driven by 
electric motors and mounted on the ground 
between guide rails would propel vehicles 
forward. The vehicles could carry motor-cars 
or commuters at speeds of up to 150 mph and 
75 mph respectively. But the advantages of 
this system over existing railways are not Cleat. 

Monorails are attractive for certain specific 
duties such as airport to city centre connections, 
but there seems to be little hope of developing 
a monorail system which could take over the 
bulk of long-distance passenger and freight 
transport. 

The Modernization Plan of British Railways 
is unlikely to effect much improvement to the 
overall journey times. Likewise our inadequate 
road system, even with extensive construction of 
motorways, is unlikely to do more than offset 
the inevitable increase in road transport without 
making much difference to speeds. If Britain 
is to reap the benefit of the possibility of un- 
usually low transport costs, as a proportion of 
total product costs, a fundamental innovation i 
transport techniques is required. It is a problem 
demanding extensive research on a national 
basis, free from the acrimony of road-rail 
competition. 
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How to Make a Man Feel at Home in Space 


By G. V. E. Thompson 


jsolated from external aid, 
apart from radio, exposed to 
novel hazards and conditions, 
the man-carrying space cap- 
sule must be made not only 
safe but tolerably comfortable. 


N THE design of a modern ocean liner, much 

] attention is paid to providing her future 

ngers with the facilities and comfort that 
they could expect to find in the best hotels on 
shore. Apart from extravagant accounts in 
science fiction, we cannot yet foresee a time when 
space travellers are likely to have comparable 
amenities, but designing a manned space vessel 
for habitability is just as important as designing 
the propulsion system, structure and guidance 
system of the launcher which places it in the 
required orbit. 

Britain has a space programme now (we are 
to spend approximately 1s 3d per head of the 
population per annum), but it only covers 
building and launching some small sounding 
rockets, and the development of instruments for 
United Kingdom satellites to be launched by 
United States rockets. The instruments will 
not be needed in large numbers—at the most, 
one or two spares in case the first satellite does 
not go into orbit. Whether the Eurospace 
launcher plan is approved or an Anglo-French 
plan takes its place, there is as yet no intention of 
manned spaceflight. But in any case British 
designers could usefully turn their attention to 
this problem. 

There are many requirements and factors to 
be considered when planning a space cabin. 
First it is essential to satisfy the basic human 
needs: air, food, drink, removal of waste pro- 
ducts, tolerable temperature and humidity levels, 
adequate working space, illumination, provision 
for rest and recreation, and so on. These needs 
must be met in any long-distance passenger 
vehicle, or any human habitation for that matter. 

Other requirements are the consequence of the 
cabin being isolated in an unfavourable environ- 
ment—and here it is tempting to draw a parallel 
with the modern nuclear submarine. Both must 
be sealed against the external environment, be 
self-sufficient for the duration of the voyage, and 
have means for ensuring survival in an emer- 
gency. But the parallel cannot be pursued very 
far, because of the differences in the environment: 
the submarine has to keep water out, the cabin 
air in. If a leak does develop, the water can be 
expelled, but the air cannot be recovered. The 
submarine can carry heavy equipment, but the 
spaceship has to be as light as possible, as any 
increase in its mass means a hundredfold increase 
in the mass of the launching vehicle. 

Apart from its (dubious) military value, the 
submarine’s ability to stay underwater for months 
is Just a “ gimmick ”—unlike the space vehicle 
it can always surface to obtain air and it is 
surrounded by food and water. Since space 
vehicles are moving at velocities of 18,000 to 
25,000 mph, considerable energy must be ex- 
pended to make any worthwhile changes in either 
direction or speed. Even if they could carry 
the necessary propellents, and even if it were 
possible to detect a meteorite a few hundred 
miles away, at these velocities, there would be 
insufficient time to avoid a collision. 

Thirdly, there are factors associated with the 
Programme of the journey. Some of these will 

common to any space voyage: acceleration 
stress at take-off (as high as physiologically 
Possible, to minimize vehicle take-off mass) and 
accompanying vibration and noise, the weightless 
state during free motion in space, aerodynamic 
heating during atmospheric entry, possible spin- 
ning impact stresses on landing. 

There may be other: factors associated with 
Particular journeys or tasks: time of journey is 
of major importance and provisions for feeding, 





waste disposal and rest will be quite different 
for once-round-the-globe (108 minutes) several 
orbits (24 hours?), round the Moon and back 
(several days), a lunar landing for reconnaissance 
(a month) and a trip to Venus or Mars (over a 
year). If it is necessary to leave the cabin during 
the trip, the straightforward entry hatch will 
have to be replaced by an airlock. If the opera- 
tion is to take place on another planet, the nature 
of planet’s atmosphere will be of importance in 
choosing materials of construction. 

Russia’s Vostok and America’s Mercury satel- 
lites are intended for the simplest space journeys, 
but several of the factors mentioned above have 
had to be considered, involving experimental 
work with simulated conditions to test equip- 
ment and to determine the limits of human 
endurance. Giant centrifuges or rocket sleds 
are used to apply acceleration stresses; this work 
(begun initially to obtain data for designing high- 
speed aircraft) has shown that while the human 
body is accustomed to supporting its own weight 





Interior of the Soviet space capsule Vostok. 


(1) controls, (2) instrument panel, (3) television camera, (4) port- 
hole with orientating device, (5) steering rod, (6) transmitter- 
receiver, and (7) food container. 


in a head-to-foot direction. Greater forces are 
best borne if they are transverse front to back or 
vice versa, since the area of support is greater 
and the heart does not have to pump blood 
so far against the increased weight. 

American astronauts now under training have 
their own individual couches, moulded or con- 
toured to fit their bodies; Major Gagarin must 
have had something similar, though it may have 
been of the “ ready-to-wear ” type rather than 
** made-to-measure,” if the members of the 
Russian team of cosmonauts are all of similar 
build. This couch is situated so that at launch 
it is perpendicular to the axis of the launching 
vehicle. With such a couch and a specially 
designed suit to give additional support, men 
have been able to withstand accelerations of 
up to 20 times that of gravity for two or three 
minutes. Toleration depends on the period for 
which the acceleration is applied, and Gagarin 
may only have been subjected to 10g. 

Acceleration is also experienced when the 
retrorocket is fired to initiate descent and during 
atmospheric re-entry, but this effect is not likely 
to be so severe. The spacecraft must be pro- 
vided with means for orientating it to fire the 
retrorocket in the correct direction, but its shape 
can bechosen so that it is self-orientating during at- 
mospheric braking. Ideally, orientation demands 
a couch whichcan be orientated within the vehicle. 

With a correctly orientated couch, seat belts 
will not have to withstand much force, but they 
will be necessary to restrain the occupant during 
the weightless state. The Mercury capsule is 
so small that there is not much room for the 
astronaut to float about in but for flights lasting 
a day or more, he must be able to leave his couch 
and move his limbs, so that a reasonably-sized 


cabin is needed. R. P. Haviland! has suggested 
that in advanced spacecraft, provision might be 
made for using empty propellent tanks as “ living 
quarters ”’"—the more conventional “cabin” 
being used for ascent, control and re-entry. 

The cabin should be free of sharp projections 
which might cause injury during the weightless 
state, and there must be no loose objects which 
might float around and cause damage. Food 
(as a paste) and drink must be taken through 
tubes, liquid and solid wastes being removed 
in a similar manner. 

Carbon dioxide and excess moisture must be 
removed from the air and oxygen replenished; 
except for journeys to the planets it will be con- 
venient to draw oxygen from a supply of the 
liquid; LOX gasifiers are now available com- 
mercially for aeronautical or industrial use. 

Temperature control presents some interesting 
problems. In addition to the removal of heat 
developed externally during re-entry (which must 
be prevented from reaching the interior by using 
a heat sink, or a material which evaporates or 
sublimes), there is the need for a suitable thermal 
balance during orbital flight. Heat is received 
from the sun on the illuminated side and radiated 
to space on the dark side. It is also generated 
internally by the crew, electronic instruments and 
other equipment. On balance, there is likely to 
be a build-up of heat; this accumulation might 
be overcome by refrigeration, but to save mass 
it would be preferable to adjust the radiation, 
by varying the emissivity of the outer surface. 
This has been tried with unmanned satellites, by 
painting black and white patterns on the surface, 
or by using polished and dull areas. Automatic 
control systems have been used successfully, in- 
corporating thermostatically-operated shutters for 
varying the high and low emissivity surfaces. 

Heating and/or cooling systems can also be 
incorporated in a spacesuit, and will be needed 
if the astronaut is to leave the cabin during the 
trip. A totally-enclosed suit with its own air 
supply would not normally be needed and would 
become uncomfortable if worn for long periods. 
Gagarin probably wore his to simplify the air 
treatment and supply system and as a provision 
against decompression of the cabin due to leaks 
or porthole failures. American practice to guard 
against this is to use four layers of glass; two 
outer ones of heat-resistant glass (one curved to 
match the skin curvature, the other flat); two 
inner ones of ordinary glass. The space between 
the heat-resistant layers is vented to the exterior, 
but the two innermost glasses are hermetically 
sealed. 

It is difficult to provide adequate protection 
against radiation. The ordinary “ background ” 
radiation experienced by Gagarin is a tolerable 
risk, but more serious hazards can arise in other 
flights. One occurs at higher altitudes—the 
van Allen belts discovered by the Explorer satel- 
lites which must be avoided or passed quickly. 

Solar flares—sudden eruptions on the Sun 
accompanied by the emission of streams of high- 
energy particles—are another. In passing 
through the cabin walls, nuclear collisions will 
occur, slowing down the solar particles and 
producing secondary radiation. Unless really 
massive shielding is employed, increasing wall 
thickness will make the hazard worse. 

Finally, it is necessary to design the cabin for 
survival after landing. The Russian claim 
to be able to land a capsule within a few miles 
of their target does not imply that the pilot can 
select any target. The capsule must float, be 
provided with beacons (light, smoke, radio) and 
adequate supplies. 


REFERENCES 
1 Haviland, R. P., Spaceflight, vol. 3, 1961, p. 81. 
2 Thompson, V. E., ENGINEERING, vol. 
190, 1960, p. 552. 
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An Engineer Looks at the Arab Revolts 


In the belief that engineering 
works alone may hold the key 
to quick prosperity, a lack of 
coordination in development 
plans may have influenced the 
recent Arab struggle for inde- 
pendence. 


HEN T. E. Lawrence wrote Revolt in the Desert 
nearly forty years ago, that particular Arab 
uprising hardly seemed to hold any special 
message for engineers. So why should the Arab 
revolt that took place between the years 1955 and 
1958 have any particular technical significance? 
Here is a possible reason: those momentous 
events of just a few years ago were directly 
linked with at least three engineering enterprises 
of major or even international importance—the 
Suez Canal, the Aswan High Dam Project, and 
the Dokan Dam in Iraq. What is more, the 
history of this second revolution has been 
recorded by a man who is himself an engineer— 
Michael Ionides. 

Divide and Lose: The Arab Revolt of 1955-1958 
(Geoffrey Bles, 21s) is not the first book that 
Mr. lonides has written: his earlier publications 
dealt with The Regime of the Rivers Tigris and 
Euphrates and The Water Resources of Trans- 
jordan and their Development. He has other 
credentials also: not only has he served as a 
practising irrigation engineer in the Middle East, 
but during recent years he accepted great respon- 
sibility as a member of the Iraq Development 
Board. Since 1958, he has become known to 
the British public at home as a purposeful contri- 
butor to daily and technical papers and as a 
persuasive speaker. 

Even if the tumultuous news from the Middle 
East had been wholly concerned with people and 
politics and ideologies, it should still be informa- 
tive to see how a professional engineer would 
handle the news. Would his views be more or 
less acceptable than the usual run of com- 
ments by journalists, writers, administrators and 
television commentators ? 

Although Mr. Ionides has not himself invited 
comparisons between the Arab revolt that 
served as a romantic sideshow during the First 
World War, and the Arab revolt that is still fresh 
in our minds, yet the two together mark virtually 
the beginning and the end of one of the most 
remarkable transformations of our age. 

In 1914, all the Arabic-speaking peoples in 
or near the Mediterranean basin were directly or 
indirectly controlled by foreign powers. From 
the shores of the Atlantic to the banks of the 
Euphrates, either Spanish or French or Italian or 
British or Turkish rulers were in power. By 
the end of 1958, with one or two exceptions, 
direct foreign interference had gone and the 
Arabic-speaking communities were masters of 
their own domains. 

UNUSABLE RICHES 

The particular purpose of Divide and Lose, then 
is to persuade us to examine anew a number of 
developments hitherto studied in isolation, and 
to see in them different facets of a single great 
collective movement—the Arab Revolt. This 
comprehensive synthesis would embrace the 
signing of the Baghdad Pact, the Western refusal 
to finance the Aswan High Dam, the nationalisa- 
tion of the Suez Canal, the Israeli invasion of 
Egypt, the Anglo-French intervention at Port 
Said, the United States troop landings in the 
Lebanon, and the Iraqi revolt of 1958. 

Into this tragic and tangled story, outstanding 
personalities enter, ranging from Sir Anthony 
Eden to President Nasser, from Glubb Pasha 
to President Eisenhower, from Mr. Khrushchev 
to King Hussein of Jordan. To add to the 
stresses, ideologies such as Zionism or Commun- 
a were accused of generating intense fields of 
orce. 


By Herbert Addison, O.B.E., 


Must we go back to these implacable rivalries, 
these storms of misrepresentation? Cannot we 
say, as Robert Graves said, “‘ Good-bye to all 
that’’? No, insists Mr. lIonides. Under his 
expert guidance, we must make a _ renewed 
attempt to unravel all the threads, to try to 
weave them into a new and more promising 
pattern, and thereby learn to avoid in the future 
the calamitous mistakes of the past. 

Having yielded to these inducements, we 
quickly find that the guidance in Divide and Lose 
is friendly indeed, and expert in a sense that we 
gladly recognise. Only an engineer could have 
drawn the fascinating sequences of diagrams 
that indicate so clearly how political thrusts and 
pressures controlled events from year to year. 
Yet in the minds of some readers the impression 
of unresolved complexity may remain: they may 
wonder whether this tangle of passions and 
forces did not pass at the time beyond human 
comprehension and control, so that events 
moved inevitably to their sombre conclusion. 

Now Mr. Ionides is too experienced a publicist 
not to foresee the possibility of such lapses on 
the part of his readers. He has therefore inter- 
polated in his political narrative an Interlude on 
Development—a deeply interesting chapter based 
on his experiences as a member of the Iraq 
Development Board. 

It is here that we recognise the theme that has 
inspired the author’s talks and articles. This at 
least is easy to grasp: it has an almost painful 
simplicity. Because of the revenues derived 
from their oil-fields, the Iraqi people and their 
helpers have been able to build vast control 
works which have made the waters of the Tigris 
and Euphrates rivers more fruitful and less 
dangerous than ever before. New factories, 
roads and bridges have been brought into being. 
These immense efforts have failed in their pur- 
pose. They have not brought contentment to 
the people. On the contrary, discontent rose to 
such a pitch that rebels killed their king and his 
chief minister. 


DISTURB THE BALANCE OF THE OLD 


What went wrong? The question cannot be 
shirked by the baffled and mortified engineers 
of various nations who worked so confidently 
together. According to Mr. Ionides, it was the 
unprecedented scale of the funds flowing from 
the oilfields that brought its own unprecedented 
problems. When the vast public works financed 
by the oil revenues were completed—nearly all 
at the same time—they waited in vain for the 
trained technical and administrative staff to run 
them. The workers in the fields found no im- 
mediate benefit; their resentment mounted. 

Nor did anyone bother to show them how by 
their own efforts they might have alleviated their 
lot. Here is another of the themes that Mr. 
Ionides has made his own. If, he says, the Iraqi 
authorities and their western associates had had 
sufficient real insight and sympathy, they could 
have found means of training the peasants to use 
their traditional techniques more effectively. 
With their own hands they could have improved 
their irrigation channels without waiting for the 
mechanical excavators; in their own kilns they 
might have burned better bricks and found better 
ways of using them. An air of occupational 
therapy would have been better than stagnation. 

Overshadowing all such plans or enterprises, 
great or small, lay the sombre cloud of problems 
linked with land tenure. The indispensable 
rearrangement of land holdings was thwarted— 
so it is alleged—by the big landowners themselves. 

If the diagnoses in Divide and Lose are valid, 
what are the remedies? For of course we very 
soon discern that these problems are not merely 
local ones—they do not merely affect Iraq. In 
various guises, we see nearly every night on our 
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television screens the tendency of new 
poured into an old country to benefit the Tich 
rather than the poor. These towering blocks of 
office and residential buildings that all look alike 
and will probably be equally costly—they Might 
be in Nairobi or Elizabethville or Cairo or Salis. 
bury or in any other “ developing ” country 
Yet innocent visitors to up-country Villages—gay 
in Egypt—are shocked by what they see there, 
Why has not President Nasser done something 
about them? 


APPLICABLE AID 


How hard it is to explain to indignant western 
travellers that because the villages seem primitive 
it does not mean that nobody has tried to help 
the villagers. 

Among their benefactors we might find the 
manufacturers of irrigation pumps, great and 
small, and of the oil-engines that drive them, 
Then we could salute the Scandinavian suppliers 
of Primus stoves—the pressure-kerosene stoves 
that are so popular in the Middle East. They 
would be useless without well-run organisations 
for distributing kerosene. As for the mud-brick 
houses that so much offend the westerner, 
Egyptian architects have themselves tried to 
devise more attractive dwellings. These had 
shapely domed roofs. But the villagers preferred 
to stay where they were, explaining that their 
houses must have flat roofs where sticks and 
straw and fodder could be stored. 

Searching further afield for other helpers who 
have tried in one way or another to improve the 
rural economy of Middle Eastern countries, we 
could read in the Proceedings of the Institution 
of Civil Engineers the names of our most 
illustrious engineers whose highest efforts were 
bent in that direction. Administrators of the 
status of Lord Cromer and Lord Kitchener have 
given their minds to the problem. So have 
doctors, missionaries, teachers and others. 

Where else, then, shall salvation be found? 
What impact will the recently formed Overseas 
Development Institute make upon this most 
resistant of problems? Perhaps the academic 
and scientific distinction of its directors may 
lead them to clues that earlier inquirers have 
missed. A new inspiration—the inspiration of 
idealism—may be brought by President Ken- 
nedy’s Peace Corps Volunteers. Perhaps these 
imaginative schemes may be supplemented in 
developing countries elsewhere by more forceful 
methods, such, for example, as the threats 
directed against the Portuguese provinces in 
Africa by the United Nations in New York. 
Let these provinces put their house in order in 
any way they please. 


HOW TO LOSE FRIENDS 


Such speculations as these, of course, are not 
to be attributed to Mr. Ionides himself: they 
merely happen to lie along the track that his 
own Interlude on Development has laid down. 
Nevertheless they might justify us in interpreting 
in the widest possible way the title of his pro- 
foundly significant book. Not Divide et Impera; 
not Divide and Rule; but Divide and Lose. 

By our divisions of one sort or another— 
divisions of policy, divisions created among 
diverse peoples in the Middle East, all of whom 
we needed as our friends—by these divisions we 
have lost their friendship and we have lost our 
influence. Can they be won back again? Mr. 
Ionides is cautiously hopeful. 

As for another kind of division, the one that 
is alleged to separate the arts from the sciences 
the book serves as an encouraging portent. It 
proves that the spirit of the technologist and t 
spirit of the humanist can be fused so as to bring 
new illumination to the most involved and 
dramatic themes. 
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Eastbourne and the 
Costs of Production 


Rn. W. J. CARRON, president of the 

Amalgamated Engineering Union, 
pointed out at the annual conference of 
the union’s national committee that 
whatever their delegates and leaders 
might know to be their best interests, 
many of the members sought and ex- 
pected overtime work. 

Something of the same feeling of pay 
first, leisure second, appeared in the 
way the conference decided that its 
wage claim, for an extra £1 a week, 
shall be pressed “ immediately *’ and 
the demand for a cut in the working week 
to 40 hours shall merely be made 
“ vigorously.”” 

Whatever the feelings of the leaders 
and the members (followers is not the 
most accurate word here) it is possible 
that before the holidays are over the first 
exchanges with the employers will have 
begun. Wages and hours claims alike 
have to be endorsed by the conference, 
in June, of the Confederation of Ship- 
building and Engineering Unions. There 
is not much doubt that what is to be 
decided is the amount of the claim and 
not whether one will be made or not. 

The priority given to the claims should 
not mask the fact that the attitude to 
hours, and the similarly important 
question of a third week’s general 
holiday, is in the long run as vital as 
that of the basic rate. National 
bargaining produces one result at the 
highest level, and a more or Jess unseen 
round of local bargains are then struck 
which in some cases are far in advance 
of that concluded in London. 

On either count the decisions reached 
at Eastbourne are serious for the 
engineering industries. They make the 
urgency of economies and improvements 
in design and in production methods 
even more compelling. 


Improving Safety Records 
on the Motorways 


The field for accident reduction on the 
motorways through increasing relia- 
bility of vehicles and improving driving 
behaviour is much greater than through 
improving motorway design. 

This conclusion was illustrated last 
week by Mr. W. F. Adams, assistant 
chief engineer at the Ministry of Trans- 
port, in his paper “‘ Safety Aspects of 
Motorway Design,” given at an informal 
discussion at the Institution of Civil 
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dents day by day over the first year’s 
use of MI was given by Mr. Adams in 
the table below. 

The calculated figures in the last 
column are for a Poisson distribution 
on the assumption of no day-to-day 
variation in the accident risk. Up to 
four accidents a day, said Mr. Adams, 
the accidents were statistically a good 
fit, though with more spread than 
expected, probably due to variation in 
risk. 

The number of days with six or more 
accidents, on this assumption, appears 
wildly improbable. On examination in 
detail it was found that fog, ice or snow 
were prevalent on the days with six or 
more accidents, and on some of those 
days with five. 

The Ministry’s assistant chief engineer 
drew from this evidence the conclusion 
that on days of fog, snow or ice, accidents 
increased to between five and ten times 
the normal number; or in other words, 
that the drivers were failing to take 
increased care in proportion to the 








increased difficulties. 

In an analysis of M1 accidents, three- 
quarters were found to have been caused 
by mechanical or tyre failure or to 
shortcomings of the driver, inattention, 
misjudgement in overtaking and bad 
lane discipline. Thus the opportunities 
for reducing accidents by increasing the 
reliability of the vehicles and improving 
the behaviour of their drivers is much 
greater than that by bettering motor- 
way design. 

Mr. Adams added that the inadequacy 
of the grass covered hard shoulders 
originally provided on the MI was 
well known. There could be no doubt 
that well-hardened shoulders of adequate 
width are an essential safety provision. 
Accidents were caused not only by 
vehicles sinking into or overturning on 
the shoulders, but also through drivers 
being put off using the shoulders by 
their treacherous appearance and so 
standing in the carriageway instead. 


Getting at the Truth 
of Manual Earnings 


Leaving aside the exotic but tiny group 
of manual workers who earned £50 
or more in one week at the middle of 
last October, and also the small number 
who took home less than £8, the 
important fact that emerges from the 
Ministry of Labour’s inquiry into the 
earnings during that week of almost 
4-5 million manual workers is that 
more than half (58 per cent) received 
£15 or less. 

Not since 1938, when the subsequent 
outbreak of war prevented its publica- 
tion anyway, has similar information on 
such a broad scale been collected. 
The 4-5 million manual workers in- | 
cluded unskilled operatives and general 
labourers as well as skilled workers. 
Some 3 million of the men were 





Engineers. 
The distribution of motorway acci- 


Motorway Accident Distribution 


employed in the manufacturing indus- 
tries. Parallel information was gathered 
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on just over a million women workers, 
about 950,000 of whom were working 
in manufacturing. The Ministry of 
Labour, whose results were published 
in the Ministry of Labour Gazette, 
estimates that the findings relate to 
three-quarters of the adult, full-time 
workers in the industries covered and 
about four-fifths of those in manu- 
facturing. 

The proportion of men earning below 
£9 a week was small (3-5 per cent). At 
the other end of the scale 12 per cent 
earned £20 or more in that week and 
30 per cent from £15 to £20. More 
than half the men (54-4 per cent) 
earned between £9 and £15 in that week. 

About 60 per cent of the women 
earned between £6 and £9 a week and 
while 37 per cent earned less than £7 
only 13 per cent earned £10 or more. 


Wide Variations 


These figures were taken from all the 
industries covered in the inquiry: 
construction, manufacturing industries 
generally, mining and quarrying (ex- 


and water, transport and communication 
(excluding railways, London Transport 
and British Road Services), laundries, 
dry cleaning, motor repairers and 
garages, national and local government 
services, boot and shoe repairers. 

The Ministry points out that it is 
not possible simply to multiply weekly 
earnings by 52 and arrive at a figure 
for the year. The pattern may remain 
constant (though major employment 
changes, such as the motor industry 
short time which worsened soon after 
the inquiry, will have an effect) but the 
position of the individual will not. 
Overtime and special bonus payments 
may have gone towards that £50 and 
will not go on all the year. 





Among its other virtues the inquiry 
serves as a warning against relying on 
the overall average of manual workers’ 
earnings. These results show how a 
majority were not in a particular week 
earning up to the official average at the 
time. It also pinpoints some depressed 
areas in employment, particularly cloth- 
ing and the local authorities. Some 
42 per cent of municipal manual workers 
were receiving less than £10 a week. 

Such a survey should not be a once- 
in-a-generation affair. It would be 
worth doing this exercise every two or 
three years. 


Trial and Error Raises 
17th Century Vasa 


The recent raising of the hull of the 
333 years old Swedish man-o’-war 
““Vasa’’ is an outstanding technical 
achievement that is evident to the lay- 
man as well as the engineer. That the 
hull was worth raising at all is due 
mainly to the unusually favourable 
condition of the waters of Stockholm 
harbour, where she has been lying since 
she heeled over and sank at the start 
of her maiden voyage in 1628. 

By 17th Century standards the Vasa 
was a big ship, having a displacement of 
about 1,400 tons, which may be com- 
pared with the 400 tons of her famous 
British contemporary, the “* Mayflower.” 
Her remains were located in September, 
1956, by a diver working for Mr. Anders 
Franzen, an oil technologist and marine 
archaeologist. Franzen immediately 
formed a committee for the purpose of 
salvaging the ship, who reached the 
conclusion that all the obstacles, both 
financial and technical, could be over- 
come. 

The first step was to salvage all loose 





As would have been expected the 
inquiry shows that those in the manu- 
facturing industries are slightly better 
off. In manufacturing, the largest 
single group was the 10-13 per cent 
who received £14/£15 for the week. 
The largest group in all the industries 
surveyed was the 10-27 per cent who 
earned £12/£13. 


items and move the vessel into shallower 
water. Two special pontoons were used 
to lift the vessel by means of six cables 
passed around the hull, and to carry her 
beneath the water a distance of 500 ft 
nearer the shore in 18 short stages. 
The ship was grounded temporarily 
between each lift. 

The subsequent raising to her present 





Of the groups who contributed to the 
inquiry the dockers and miners were 
shown to be substantially above the | 
average. About a third of th: dockers 
received less than £15 during the week, 
another third earned £20 or more. 
Miners had the same proportion, a third 
earning £15 or less, slightly fewer, 
about a quarter, were earaing above 
£20. A bleak contrast is provided by 
the industry’s surface workers, three- 
quarters of whom were in the under £15 | 
bracket. The under £15 percentage for | 
the Ministry’s “all industries *’ classi- 
fication was 58. 

In iron and steel there appeared a 
tendency for the manual workers to be 
bunched into the £13 to £19 categories. 
This was not, of course, exactly the 
happiest time to inquire into motor 
industry earnings but, for what it is 
worth, the largest group of motor 
workers was in the £14/£15 section and 
a significant concentration showed up 
in the range £20 to £35. 
Two grace notes are worth recording, | 
out of 41,000 men in _ newspaper |} 
printing, there were 145 men who | 
earned £50 or more in the week. 
Similarly blessed were 151 men in the | 
industrial plant sector of the engineering 
industries. The rest of the industry 

















position between the two pontoons 
followed a programme of caulking and 
strengthening, and jacking, lifting and 
pumping all played a part. 

The knowledge that in earlier times 
everything was designed by rule of 
thumb must have been forcibly brought 
home to the engineers responsible for 
raising the Vasa throughout the whole 
operation. They must have relied 
largely on such methods themselves. 
Even the most accurate underwater 
surveys could not have revealed how 
much strength was left in her timbers 
and joints. Only the probable weight 
of the vessel and her contents would 
have been determinate. 

At how many points should the vessel 
be supported during lifting? What 
damage would the steel cables inflict 
on the hull planking? How well would 
the hull withstand the repeated raising 
and grounding as she was gradually 
edged towards the shore? What effect 
would breaking surface have on her 
long-saturated timbers? These ques- 
tions and many others could only be 
answered by trial and error; a refreshing 
experience indeed for engineers of the 
present day, used to working to rules 
instilled into them by advanced study, 
with the “* factor of ignorance ** pushed 


| Subdivisions tended to have only one or | nearly out of sight. Reasoned expecta- 
| two workers appearing at what was then | tions are very different to calculated 
the ** surtax ** end of the earnings scale. | 


predictions. 
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New Building for Imperial College in London 


Two large contracts in connection with the 
expansion of the Imperial College of Science 
and Technology, South Kensington, London, 
were awarded to Waites Limited, building and 
civil engineering contractors of London. 

The first of these contracts was for a new 
building to accommodate the central college 
boiler house and the heavy electrical machine 
laboratories and departmental workshops for 
the department of electrical engineering. This 
contract, valued at £422,000, was started on 
4 May, 1959, and completed early in February, 
1961. The boiler house, equipped with three 
oil-fired boilers, will provide the entire steam 
requirements for all the main college buildings. 

The second contract was for the second stage 
of a new building for the department of mech- 
anical engineering to replace the old City and 
Guilds building. This contract, valued at 
£702,000, was started in October, 1960, and is 
due for completion by the middle of 1962. 

The second stage of the new mechanical 
engineering block will be nine storeys high and 
consists of a main spine, running north and 
south, which will connect to the first stage of the 
development completed early last year. Two 
spur blocks will be set at right-angles to the 
spine, at the north-west and north-east corners, 


with the north-west spur linked to the new 
extension for the Royal School of Mines. 

The mechanical engineering building incor- 
porates the latest techniques in steel frame 
design and is the first steel framed building in 
this country designed on the composite basis. 
The structure consists of steel stanchions and 
castellated beams with shear studs welded to the 
flanges. The strength contribution of the con- 
crete casing has been exploited in the calculations. 
The use of this system of design has shown a 
25 per cent saving in steel. 

The external finishes have been selected with 
a view to preventing deterioration by time and 
weather and to minimize upkeep and maintenance. 

On the main spine block, a glass mosaic has 
been used on the columns, and glazed tiles for 
the infill panels. 

The north-west spur, which links with the 
Royal School of Mines, is built with reinforced 
concrete ribs which are faced with dark ceramic 
mosaic. The infill panels are of plyglass. The 
independent east spur is clad with curtain 
walling, designed to act as a reflective surface in 
contrast to the more opaque spine block. 

The accommodation which will be provided 
by the second stage of the development will 
consist of workshops, undergraduate labora- 


tories and laboratories for research into heat 
transfer, internal combustion engines, nuclear 
power and applied mechanics, drawing 9 
staff rooms and the departmental library, 

The laboratories will be finished with fair. 
faced painted brickwork, with the exception of 
certain laboratories, where hard plasters will be 
used to avoid dust. The majority of the floors 
will be covered with linoleum tiles and sheeting, 
though on several a non-corrosive quartz. 
aggregate type flooring, Korodur, will be used, 
The workshop stores will have end-grain wood 
block floors, which will also be used in the 
lubrication laboratory. 

The services, which enter from the first stage 
of the development, will be carried above 
demountable corridor ceilings and will be 
taken up the building in vertical ducts. 

The problem of disposing of exhaust -gases at 
roof level without the risk of explosion was a 
serious one. To meet it a fan on the eighth 
floor will draw the gases through a steel stack 
with an anti-corrosion lining running the full 
height of the building. Large quantities of air 
will be drawn into the stack, the amount being 
regulated by an automatic fan control. This air 
will be mixed with the gases to dilute them and 
to avoid explosive mixtures forming in the stack, 





Jetty for Two 100,000 Ton Oil Tankers 


The new ocean terminal for British Petroleum at 
Angle Bay, near Milford Haven, on the Welsh 
coastline, comprises a jetty with two deep water 
tanker berths, administrative offices, a tank farm 
and a 60 mile pipeline to the company’s Llandarcy 
refinery. 

The 1,000 ft long shore arm of the jetty com- 
prises a 16 ft wide roadway and 32 ft wide open 
pipe track. Open construction was used to 
prevent interference with tidal flow, which is 
exceptionally fast, and to allow small craft to 
pass though. Hexagonal steel piles driven into 
the rock bed of the Haven were capped with 
precast concrete muffs which in turn carry the 
precast concrete roadway and pipetrack. After 
erection, the whole of the deck system was post- 
tensioned, using 14 in diameter Macalloy bolts. 

On the pipetrack there are, in addition to the 
twin 26in diameter crude pipelines:—three 
16in diameter bunker fuel pipes, one 12 in 
diameter diesel oil line, one 12in diameter 


water line for fire-fighting, and one 10in dia- 
meter portable water line. 

The road and pipe tracks run side by side over 
pile bents at 27ft 6in centres. Raker piles 
placed at every fifth bent take care of sway. 
The road slab itself spreads the wind load 
between the anchor bents. 

Two berthing heads are provided, each capable 
of berthing 100,000 dw tankers in 54 ft of water. 

The design presented difficulties since only a 
thin layer of softish silt overlie the rock. The 
consulting engineers, Rendel, Palmer and Tritton 
of London, recommended that the best design to 
resist the considerable berthing force of a fully 
laden 100,000 ton tanker would be for each berth 
to consist of a pair of solid mass-concrete strong 
points, each 74 ft by 38 ft, forming a gravity 
structure. The trunkway, or sea arm, from which 
the berthing heads extend, is 1,220ft long 
and lies at right-angles to the shore arm. The 
total length, including the dolphins is 2,300 ft. 


The flow boom installation or hose handling 
gantry for each berth is carried by a piled plat- 
form between the two strong points. The 
section of the deck under the hoses is drained 
independently to a “ slops tank ” to prevent oil 
pollution. Rainwater falling on the area which 
may be contaminated by oil spillage is also 
collected in this way and the mixture of oil and 
water is pumped back into the crude oil line 
for eventual separation at the refinery. 

Gravity fenders are mounted in sets of four 
on each jetty strong point, each set being 
able to absorb the energy of a 65,000 ton tanker 
moving at a speed of 1 ft per sec or a 100,000 ton 
tanker at 0-8 ft per sec. 

Each weight hangs on two pair of links 
arranged so that when it makes contact with the 
side of the vessel it is pushed backwards and 
upwards into a recess in the face of a jetty. The 
maximum horizontal travel is 4 ft 10} in with a 
rise of 3 ft 6in. 





15 Storey Office Block for Bristol 


One of the first office buildings in the United 
Kingdom to devote a major portion of a city 
centre to a pedestrian precinct is to be built in 
Bristol. The office accommodation will be 
concentrated in a tower block which, though 
designed in the modern style, incorporates an 
arch effect above the windows that will har- 
monize with older surrounding buildings. 

The new building, of 15 storeys and to cost 
£1,000,000, will be the headquarters of the 
E. S. and A. Robinson group of companies, 
one of the largest packaging concerns in the 
world. Accommodation will be immediately 
available for 700 and there will be provision for 
expansion. The site is at the moment occupied 
by the company’s present headquarters building 
and staff are to go to temporary accommodation 
elsewhere in the city during rebuilding. 

Sir Robert McAlpine and Sons Limited are 
responsible for structural design and will be the 
main contractors for the new building. 

Demolition of the existing 58-year-old Robin- 
son buiiding will start by this July. It is expected 
that the site will then be cleared within six weeks. 
Foundation work will follow immediately and 
the main structure should be up in eight months. 


Final completion of the whole project is scheduled 
for 18 months from the start of the foundations. 

When the existing building is demolished, the 
available area will be about 14 acres, and only 
one-quarter of the site will be used for the new 


A pedestrian precinct will be provided below this 
15 storey office block in the centre of Bristol. 


Robinson building. The remainder will be laid 
out as an open space with amenities for pedes- 
trians. It will also include a car park. 

The new 15-storey building will be over 200 ft 
high. The external cladding will be of precast 
concrete units having an exposed white carrara 
marble aggregate. The general effect will, 
therefore, be of an isolated white structure. 

Window frames will be of aluminium with 
double glazing to provide high thermal insulation. 
Below the windows will be panels of dark green 
mosaic. 

The working area available will be 175,000 
sq. ft, plus a further 37,500 sq. ft in the base- 
ment. Full air conditioning is to be installed. 
Fluorescent lighting panels will be incorporated 
into the acoustic ceilings. 

The ground floor will be devoted solely to 
reception and circulation. The other floors will 
consist of offices and display rooms on the open 
plan system, separated by low _ partitions. 
There will be car parking for about 14 
vehicles: 65 in a garage under the building, and 
83 in open space on the surface. The surface 
car park has been reserved as a site for future 
development including a multi-storey car park. 
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Aluminium Soffit 
above Expressway 


Construction is due to start this coming summer 
on a unique ceiling—on the underside of a bus 
station. The bus station will straddle the 12 lane 
expressway leading from the George Washington 
bridge in New York; this’ bridge, one of the 
world’s longest suspension bridges, is in the 

ocess of receiving a second level deck as part 
of a major thoroughfare development for the 
city, described in ENGINEERING for 13 Jan. 61, 
§0, under the title “ Bridge Traffic Grows? 
Sling a New Deck.” 

The ceiling will cover the soffit above the 
expressway and Reynolds Metal Company are 
supplying 500,000 Ib of porcelainized enamel 





Model of the George Washington 
Expressway bus station. 


aluminium sheeting, coloured blue for the ceiling. 
Each of the panels is 16ft 8in by 14in and, 
when assembled, will cover an area of 133,000 
sq. ft, suspended from a grid system. Lights 
will be recessed into the ceiling. 

Aluminium was specified for the work by the 
New York Port Authority (the sponsers) because 
of the need for a durable lightweight material 
that would be easy to maintain. The ceiling will 
be washed periodically with high pressure equip- 
ment and, for this reason, the joints between 
panels have to be watertight. The panels were 
extruded and made from a single piece of 
material. 

Reynolds are also supplying nearly 300,000 Ib 
of aluminium for use elsehwere in the bus 
station: for platform railings, louvres, and 
curtain walling for the east side of the structure. 
The architect for the building is Dr. P. L. Nervi. 
Construction work will be completed by mid-1962 
by the general contractors W. W. J. Barney 
Corporation and William L. Crow Construction 
Company. 


Mobile Plant 
for Shotblasting at Site 


With more than 70 years of shotblasting experi- 
ence and backed by the Staveley Coal and Iron 
group, the Birmingham firm of R. J. Richardson 
and Sons Limited is now operating a mobile site 
shotblasting service throughout the United 
Kingdom. By utilizing the varied experience 
gained from contract work in the company 
shops since 1890 and making a substantial invest- 
ment in mobile plant, it is claimed that consistent 
standards of finish can be obtained on site which 
are fully equal to those carried out in a per- 
manent shotblasting installation. 

The equipment is taken to sites on two 7 ton 
trucks, each towing a 7-ton four-wheel trailer. 

€ trailers, which are fitted with winches and 
low loading tail end gates, carry the power units 
for the equipment; the first trailer carries a 
Leyland/Brush 90 KVA diesel generating set to 
Provide electrical power for the operation of 
ters, recovery plant and dust suppression units, 
and the second transports a Consolidated 
Pneumatic Power Vane compressor, which 

livers 600 cu. ft per min of compressed air at a 
working Pressure of 105 1b per sq. in, for the 
Operation of the Tilghman shotblasting equip- 
ment. This equipment comprises shot feeding 
€quipment, hoses, guns and recovery plant. 
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A considerably diverse range of contracts is 
undertaken with this equipment and, in particu- 
lar, the solution of such problems as are involved 
in the selection of air driers to eliminate con- 
densation forming when shotblasting the interior 
of tankers has been of particular interest. The 
bulk of the work carried out is concerned with 
bridges, oil tanks, ships, gas holders, pipelines 
and all types of surface preparation, prior to 
painting. Consistency of finish is ensured by 
skilled shop-trained personnel and the employ- 
ment of plant of sufficient capacity and reliability 
to withstand the demands of long periods of 
continuous operation. In this respect, outstand- 
ing results have been obtained in the site shot- 
blasting of reactor pressure vessels, cooling tanks 
and many food and chemical processing plants. 

As a means of surface preparation or finishing, 
the site process is not restricted to steelwork, but 
may be used to prepare the surfaces of most types 
of material given the correct pressure and shot- 
blasting medium, The lead lined vats of a large 
brewery, for example, were recently blasted to 
give a key for a plastic lining, the shot used being 
a No. 24 angular steel shot. The same process, 
using alumina, also provided a base for painting 
on lead, the alumina being recovered. 


Revetment Construction 
on the Mississippi 


The illustration shows the powered “ mat 
puller” that the United States Army Corps of 
Engineers uses for revetment construction on the 
Mississippi. It is used to drag the concrete 
block mattresses along the river’s lower banks. 
The mats themselves are 140 ft wide by 500 ft 
long and the individual blocks are joined together 
by an embedded copper wire fabric. 

The mattresses are taken to site by a launching 
barge, connected to the puller by cables and lines, 





Mat puller on the Mississippi. 


and the puller is winched up the beach until the 
mat is in the correct position. 

Revetments are usually placed along the bends 
in rivers and before the puller was introduced it 
was found difficult, if not impossible, to place 
the square mattresses high enough on the 
crescent-shaped banks. 

The first mat puller was fitted with steel tracks 
that caused it to break the concrete blocks as it 
moved over a mat and also caused excessive 
strain on the winches. The present model, as 
illustrated, is fitted with Goodyear Terra-Tyres 
which are designed to ‘“‘ go anywhere.” These 
tyres use a pressure of only 5 to 6 Ib per sq. in. 


200 MW Thermal Station 
for Cambay 


The Government of India have approved the 
Cambay thermal station project, which envisages 
the construction of a power house with an in- 
stalled capacity of 200 MW near the Gulf of 
Cambay in Gujarat. Initially the station will 
have three turbo-alternator sets. Each unit will 
be connected to two boilers, and there will be a 
third standby boiler. The boilers will be designed 
to use coal, oil or gas. The power demand in 








the Gujarat-Sawrashtra region has been rising 





steadily, and it is estimated that by 1965-66, its 
requirement will be around 456MW. The 
present firm capacity of the power system in the 
area however is only about 240 MW. Power 
generated at this station will be transmitted over 
132kV lines to Gondal in Sawrashtra and 
Barejadi in Gujarat areas. The project is com- 
puted to cost Rs 25 crores (£18,750,000). 


Sustained Load Strength 
of Timber 


Systematic study of the elastic and other mech- 
anical properties of timber has only been con- 
ducted during the past 30 years. In this period 
important work on the behaviour of timber as a 
material under stress has been carried out in 
this country by W. W. Barkas and in Russia by 
F, P. Belyankin and Yu. M. Ivanov. The British 
investigator considered timber as a gel, whereas 
the Soviet workers viewed it as a viscous-elastic 
and viscous-elastic-plastic medium, ascribing such 
properties to the main mechanical element of its 
cellular structure, i.e. the middle layer of the 
secondary wall. 

In The Sustained Load Strength of Timber, 
Mr. H. Tottenham, M.A., (Timber Development 
Association Research Report E/RR/1i1) timber 
is considered as an ideal viscous elastic medium. 
Various criteria for breakdown are considered 
and the Coulomb Hypothesis, that breakdown 
occurs when a critical strain is reached, is found 
to be in agreement with available experimental 
data. On the basis of this hypothesis, the author 
suggests that a rapid method can be deduced for 
determining the sustained load strength of timber. 

The report can be purchased from the Timber 
Development Association, 21 College Hill, 
London, EC4 (3s 6d). 


Big Pour for 
Premixed Concrete 


During one twelve-hour shift recently, Ready 
Mixed Concrete Limited supplied and delivered 
1,185 cu. yd of premixed concrete to the site of 
the Hilton Hotel now being built in London’s 
Park Lane by Token Constructon Limited. 

To obtain a single pour of this quantity without 
interrupting deliveries to other customers, Ready 
Mixed Concrete combined part of the outputs 
from three of their London plants. Supplies 
were made up in truck mixers with carrying 
capacities ranging from 3 to 6 cu. yd and arriving 
at the site at intervals of 24 minutes. 

The truck mixers, standing on the roadways 
60 ft above the foundations being placed, dis- 
charged their concrete through their own exten- 
sion shutes into flexible metal trunking which 
carried the concrete to the lower levels. Wire 
guides were used to manipulate the outlet of the 
trunking to obtain correct placing. To transport 
concrete to the central area of the base, the 
trunking discharged into two controllable hoppers 





Placing the Hilton Hotel foundations. 


which, in turn, discharged on to two conveyor 
belts and local trunking for accurate placing. 

It is believed that the quantity delivered, 
1,185 cu. yd, forms largest pour of concrete yet 
obtained in the United Kingdom on a building 





site in a single day. 





New Plant and Equipment 


TOWER CRANE 


Simplified Erection 
System 


HE LATEST model of the Pingon 
tower crane contains design changes 
that make it truly self erecting. 

Since erection and transport are non- 
productive times, both should be reduced 
as far as possible. The new range can be 
used as rail mounted, fixed base or climb- 
ing cranes. 

The base unit contains the drive motors 
and contactor panels, a section of outer 
mast and the inner mast assembly. 
The latter is transported in the horizontal 
position and is raised without the use 
of additional ropes or winches. On the 
inner mast is a lead screw running in a 
cross beam and driven from the slewing 
motor. To erect the mast a support 
strut is fixed to the beam and the screw 
revolved so that the strut is pushed 
against the base and the mast conse- 
quently pushed into the upright position. 
When at 45° the counter jib ties are 
attached, and the main jib is hoisted up 
into position by the hoist motor as soon 
as the mast is upright. 

The sections of the outer mast are 


STUD WELDER 


Capacity Discharge 
Type 


TUDS ranging from 6BA to {in 
diameter can be welded by a 
machine now available in this country. 
The process is particularly suitable 
for thin gauge materials. Plastic faced 
sheet can be studded without marking 
the decorative facing. The main unit 
contains a large bank of capacitors, 
100,000 mF being about the minimum 
for practical purposes. A power pack 
recharges the capacitors sufficiently 
quickly for a maximum of 12 welds per 
minute to be made and a variable trans- 
former controls the amount of charge 
according to the type of weld being made. 
The stud is held in a small lightweight 
hand tool, which is only 74 in long with 
a lin stud in place. With a full dis- 
charge the penetration of the weld is 
from 0-002 in to 0-01 in according to the 
materials involved. The stud material 
may be steel, aluminium or brass. 

The unit is designed to operate from 
the standard mains at 110 to 250 V, a 
13 A supply being sufficient. The weld- 
ing and control cables are 40 ft long and 


DRILL RIG 


For Seismic 
Surveys 


A MOBILE drilling rig with an air 
powered drill is now being used 
for seismic survey work. 

The whole rigis mounted on a Cummins- 
engined International model 200 truck 
and consists of a Joy Airvane RP600 
rotary compressor, an EWI111 air hoist 
for lowering the feed mast and hoisting 
drill rods, a bit grinder and hose, all of 
British manufacture with an MW 20 
feed and TM400B 4in percussion drill 
from America. 

Advantages are that a large number of 
holes can be drilled quickly under 
adverse conditions by reason of the fast 
drilling speed and mobility. In initial 
trials the unit is reported to have com- 
pleted a 20ft deep hole in 4 minutes 
using 14 in round steels with 2 in X-type 
Joy bits. 

A variety of drifters can be used. 
With the TM400B and #in air tube 
holes up to 24 ft can be drilled with i4 in 
steels. With a tube of # in the depth 
can be increased to 40ft with steels 
of 14in or Ijin diameter. Drills of 
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made up of two half panels which are 
bolted together with fishplates. The 
panels are lifted into place by the hoist 
using a cantilever arm to position them. 
Once again the beam and screw mechan- 
ism comes into use, this time to raise the 
inner mast. The beam having been 
raised to the top position is brought to 
bear on a cross member of the outer 
mast and the screw revolved to screw 
the inner section upwards, high enough 
to allow another section of the outer 
mast to be inserted. As a safety feature 
all bolting up can’ be done from inside 
the mast. All British safety require- 
ments are covered. George Cohen 600 
Group Limited, Wood Lane, London, W12. 


the gun with 5 ft of cable weighs 3} Ib. 
The earth cable is 15 ft long and has a 
clamp at the end. Welding polarity is 
reversible. The main unit measures 
15 in by 19 in by 24 in and weighs 
2251b approximately. K.S.M. Stud 
Welding Limited, High Street, Old 
Woking, Surrey. 


44 in bore, models TM450 and TM450 
dual rotation, will drill holes up to 4 in 
diameter to depths of 60 ft and 100 ft 
respectively. For lighter work and 
shorter holes, an Airvane 365 compressor 
can replace the RP600. Joy-Sullivan 
Limited, Cappielow, Greenock, Renfrew- 
shire. 
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BATTERY POWERED 
DRILL 


Rechargeable 


RECHARGEABLE cells supply the power 
for a new tin hand drill coming 
oi the market shortly. 

The use of batteries renders the drill 
completely portable and entirely indepen- 
dent of a fixed mains supply. As may 
be seen from the illustration the size is 
small, and the weight is only 4 lb—very 
little more than the corresponding mains 
powered drill. The rated capacity is 
for }in in steel, or for 4 in ia wood using 
drills with turned-down shanks. 

A full charge of the cells will allow 
for drilling up to 75 4 in diameter holes 
in wood in thick, or 75 4in holes in 
steel-}in thick. The cells will withstand 
a minimum of 400 recharges before 
needing replacement—some have with- 
stood up to 1,000. Charging is simple 
using a unit supplied with the drill which 
will plug into the mains. There are two 
charging rates; one is a fast charge taking 
5 hours and the other is a slow rate, tak- 
ing 10 hours, intended for leaving over 
night. Equally the drill can be put on 
charge between operations to keep the 


TURRET HEAD 
DRILL 


Co-ordinate Positioning 


A NEW version of the Vero Autodrill, 
model 5625, will drill up to, + in 
diameter in mild steel. 

The drill is designed for fully auto- 
matic coordinate positioning using tape 
control. Hydropneumatic power is 
used for the spindle feed which has a 
travel of 6in. The table measures 
36in by 9in and has a longitudinal 
traverse of 22 in and a cross traverse of 
12in. The maximum distance from the 
spindle to the table is 20 in. 

The spindle in use is driven from a 
dual wound 14 hp motor through helical 
spur gears and a dog clutch; indexing, 
which is pneumatically controlled, auto- 
matically declutches the drive. Accuracy 
of indexing at the spindle nose is 
+ 0:0003 in. A range of 12 speeds 
from 250 to 6,000rpm is available. 
An independent set of fine feed and 
depth stops is fitted to each spindle 
giving control to within 0-002 in. Fast 
approach is 1 in per sec and fine feed is 
adjustable from 0 to 60in per minute. 

Electrical interlocks are fitted to 


PLASTICS WELDER 


For Smaller 
General Work 


HE ACME No. 7 is designed as a 
small general purpose welder for 
use on plastics. 

The rating is for 1 kW and it is claimed 
that the high frequency used gives great 
freedom from flash. The machine is 
free standing and is intended for foot 
operation. Stabilised metal rectifiers 
are used avoiding the need for valve 
replacement. The contactor is rated for 
16 million operations which corresponds 
to about 10 years of use, and the oscillator 
valve has a guaranteed life of 1,500 
hours. 

The machine stands 64in high and 
has a worktable measuring 33in by 
14in placed at 33 in from the ground. 
Tear seal welds 60 in long by + in wide 
can be made on double thickness 
0-018 in pvc, or 36 in on double thickness 
0:004 in pvc. The weld area is 6 sq. in 
on double thickness 0-018 pvc. 

The work capacity allows for use on 
small batches for which a larger machine 
would not be economic, and the com- 
ponents used ensure that there is little 


cells topped up. The cells wili retain 
the charge for about three months when 
on the shelf. 

The motor is totally enclosed and pro. 
tected against dust and dirt. It is sup. 
pressed aguinst television and radio 
interference. The housings consist of 
two aluminium die castings and the 
handle is non-breakable ‘“‘ Cycolag,” 
It will withstand rough handling and 
is balanced for one hand operation, 
Black and Decker Limited, Harmonds. 
worth, Middlesex. 


ensure that drilling can only take place 
when the correct spindle is in position. 
The Airmec control system will position 
the table to within -+ 0:0005in. A 
set of manual controls is mounted on 
the front panel. Catmur Machine Tool 
Corporation Limited, 103 Lancaster Road, 
London, W11. 


maintenance required over long periods 
of operation. H.F. Industrial Services 
Limited, 317-319 High Road, Wood Green, 
London, N22. 
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ENGINEERING, MARINE, WELDING and 
NUCLEAR ENERGY EXHIBITION 


Olympia, London 
9) April to 4 May 


Yesterday saw the close of the 23rd Engineering Exhibition, one of the 
biggest of the series. Although the stands tended to be crowded together 
in order to accommodate as many would-be exhibitors as possible (as it 
was, many were turned away), the stands themselves showed a high 
degree of presentation. The comparatively large number of new items 
on show confirmed the belief that this is one of the general exhibitions 
that is still very much alive and in competition with the specialist shows 
that have taken the place of some of the older displays. 

The overcrowding highlights once again the need for a really large 
exhibition centre for London, and indeed for the United Kingdom. 
A parallel problem is the accommodation for large international con- 
ferences on engineering subjects where there may be as many as 1,500 
delegates and which should be held not too far from centres of industry. 

Some 60 of the exhibits at this year’s show were described in the 
issues of 14 and 21 April; a few more are given on this page. 


THREAD 
FORMER 


Hammering Process 


A MACHINE for making wood screws 
by a hammering process from cold 
blanks is now on the market. 

Savings claimed for the Trurnit 
machine are in labour and in material; 
the first because the operation is quicker 
than thread cutting and the second 
because the screw elongates during the 
forming by as much as 22 per cent, so 
that shorter blanks are needed. In 
addition the absence of swarf saves 
labour in its disposal and in the provision 
ofcutting oils. The grain of the finished 
thread is undulating so that the screw is 
stronger and it is also work hardened. 

The blanks are loaded from a hopper 
to the spindle which rotates slowly as 
the hammers act on the blank. One 
machi@e is used for pointing and forming 
the first few threads, and a second for 
completing the screw. A typical roofing 
screw has a blank 3-5 in long by 0-276 in 
diameter and a finished length of 4-3 in; 
the production rate is 3,660 per hour 
from two pointing machines and three 
finishing machines—the most efficient 


DIAPHRAGM SEALS 


For Long Stroke 
Pistons 


Love STROKES can be accommodated 
by the Bellofram diaphragm seals. 
The normal movement of a diaphragm 
is limited to a short distance by the 
characteristics of the material but the 
Principle of the Bellofram seal is a 
tolling action. As the piston is raised 
the seal rolls off the cylinder wall on to 
the piston sides forming a trough in 
between the two. Under normal con- 
ditions no lubrication is required and the 
tolling action involves very little friction. 
complete sealing and the absence 
of lubrication make the seals suitable for 
use In the food industries. Another 
result of the rolling action is that the 
materials and finish of the piston and 
cylinder walls are not critical factors. 
High working pressures can be handled 
4 only a small area of the material is 
unsupported at any time. The standard 
fabrics used are Terylene and nylon and 
4 number of elastomers are available to 
suit the service conditions. Tem- 
Peratures can be from —70°C to 
+200°C and pressures up to 1001b 





ratio. The hammering machine is 
slightly the larger measuring 57in by 
304 in by 63in high. The range of 
screws that can be produced is from 
No. 12 (0:22in diameter) to No. 20 
(0:33 in diameter) with lengths from 
2:36in to 5:12in. Crossley Brothers 
Limited, Openshaw, Manchester 11. 
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per sq. in. Sizes are available for 
cylinder diameters from 4in to 4in. 
George Angus and Company Limited, 
Coast Road, Wallsend-on-Tyne. 
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New Plant and Equipment 


LIFTER 


Vacuum 
Operated 


ABRICATED plate work whether flat or 
cylindrical can be lifted and trans- 
ported by the Cling-Sling. 

This is a self-contained vacuum lifter 
with the power unit built into the body. 
The standard model is arranged for use 
with a crane hook but other methods of 
suspension are possible. A motor driven 
vacuum pump is permanently connected 
to a reservoir in the column which has a 
pressure switch arranged to cut out the 
motor when a vacuum of 22in Hg is 
reached, except when lifting when the 
motor runs_ continuously. Control 
switch buttons are incorporated in the 
guiding handle as in the illustration but 
can also be duplicated for remote opera- 
tion as from the crane cab. The lift 
button energises a solenoid to open the 
valve to the suction pads. 

To prevent attempts being made to 
lift when the vacuum is not completed, a 
red lamp is normally illuminated but 
when the pipe is open and a vacuum of 
18in has been reached a green lamp 
lights; these lamps are duplicated for all 


TESTER 


For Dial Gauges 
and Comparators 


HE ACCURACY and backlash of dial 
gauges and comparators can be 
checked over their entire measuring 
range by an instrument now available 
in Britain. 

The Mahr model 865 has a measuring 
range of 0-5in, the readings increasing 
by 0-00005in and the accuracy being 
to +0-00005 in in the standard version. 
Model 865S is a special version with 
an accuracy to +-0-000005 in. 

The indicator to be checked is clamped 
in an adjustable mounting arm. The 
anvil of the testing machine, on which 
the point of the indicator rests, is raised 
and lowered by a hand wheel acting 
through a pair of bevel gears and a 
micrometer screw spindle, and does not 
rotate. The screw has a built-in com- 
pensating curve to eliminate residual 
pitch errors. 

The barrel is divided into 500 divisions 
and the reading is shown directly at the 
scale window. The underside of the 
barrel is provided with notches for quick 
adjustments in 0-005in intervals pro- 


BONNETLESS VALVES 


Can be Serviced 
in Line 


HE Newman-Velan bonnetless valves, 
which have the great advantage 
that they can be fully serviced while in 
line, are now being made in the United 
Kingdom. 

Both globe and gate types are available 
with either straight or inclined stems. 
The one-piece casting allows extremely 
accurate alignment of the moving parts 
as the faces are machined in one opera- 
tion. The bodies of the valves are 
identical for stop check, needle and flow 
control versions and the seats and plugs 
are interchangeable so that the range of 
spares needed is reduced. Flanged or 
socket connections are available. 

The range of pipe sizes is from jin 
to 2in in the globe versions and from 
4in to 2in in the gate types. There is 
a choice of body materials and of pressure 
ratings for 600, 1,500, and 2,5001Ib 
per sq. in. Corresponding temperatures 
are from up to 850°F to 1,125°F. 
All seating faces are Stellited. Newman, 
Hender and Company Limited, Wood- 
chester, Stroud, Gloucestershire. 








round visibility and for safety. Also 
for safety the drop buttons are duplicated 
and placed some distance apart: both 
have to be pressed together to energise 
the release coil, restoring the valve to the 
normal position and allowing air to 
enter the pad pipes. 

On the standard model there are six 
suckers fixed on a pair of channels 
welded to cross members. The standard 
suckers are 17 in effective diameter and 
have a safe lifting capacity of 667 Ib. 
The heavy neoprene sealing ring can be 
easily replaced. The unit illustrated 
has a capacity for 4,000 lb. G. D. Peters 
and Company Limited, Windsor Works, 
Slough, Buckinghamshire. 





viding rapid checking of dial indicators 
over their coarse range. This mechanism 
can be disengaged by the lever on the 
left, leaving the barrel free for con- 
tinuous checking on the fine range or 
for inspecting comparators. Henry Pels 
and Company Limited, 32-38 Osnaburgh 
Street, London, NWI1 
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Rear Engine Revolution in Racing Cars 


By Gordon Wilkins 


Placing the engine behind the 
driver has now become stand- 
ard practice in most leading 
racing cars, from Formula 
Junior to Intercontinental. 


pears will bea historical year in 
the evolution of racing and sports racing 
cars. Following the lead of successful British con- 
structors the engine-behind-driver layout has 
become standard practice and will be used by 
Cooper, Lotus, Ferrari, Maserati, Porsche, 
Emeryson, Lola, Stanguellini, among others. 
The year will also see a development of interest 
in the Gran Turismo car at the expense of the 
sports racing machine. 

Enzo Ferrari forecasts that Grand Touring 
events will produce bigger entries by bringing in 
manufacturers like General Motors, Jaguar, 
Fiat, Lancia and Alfa Romeo to demonstrate a 
practical kind of road car. There is also the 
attraction that engines of any size can be used. 
Ferrari also sees useful developments in engine 
technique to be gained from the new Grand Prix 
Formula I (1,500cc) and predicts that these 
single-seaters will form the technical foundations 
for the Grand Touring cars to be built three or 
four years from now. Ferrari has built four 
new rear-engined and single-seaters for the 
1,500 cc, Formula I, four new sports cars and 
two single-seaters for the Formula Intercontinen- 


Fig. 1 Some 500 ft of tube are used in the frame 
of the Maserati Tipo 63, which has a 2,890 cc 
engine located in the rear. 


tal. All cars will have five-speed gearboxes and 
Dunlop disc brakes. 

In his determination to erase the memory of 
last year’s mediocre performance, Ferrari has 
carefully studied the streamlining of his body- 
work, even for the single-seaters, instead of rely- 
ing mainly on engine power. Single-seaters and 
sports cars have new, long noses with twin oval 
air intakes. Both front and rear-engined sports 
cars have been built with bodies of similar basic 
style, and without any change in engine power 
the new bodies have given an increase of about 
8 mph in maximum speed. 

Besides last year’s V6 1,500 GP engine with 
cylinder banks at 60°, there is a new wide-angle 
120° V6 which looks at first sight like a hori- 
zontally-opposed unit. The 60° engine, with 
separate crank throws for each cylinder gives 
177 bhp at 9,000 rpm. It has a bore and stroke 
of 73 x 58-8 mm giving 1,476 cc. 

The 120° wide-angle unit with the same dimen- 
sions is said to give 187 bhp (190 CV) at 9,500 
rpm. It is lighter, with rods paired of common 
crankpins, and the car fitted with it weighs 925 Ib 
dry against 965 lb with the narrow-angle unit. 

Last year’s 24 litre Formula I V6 engine has 
been raised to 2,925 cc for the Intercontinental 
Formula, with bore and stroke of 87 x 82 mm, 
and is now reported to produce 304 bhp at 7,500 
rpm. Wheelbase of the single-seater, which is 
904 in with the 14 litre engine, is increased by 
2 in for the 2:9 litre engine. 

Ferrari should start the season with more power 


than any of his rivals, and he is reported to be 
trying out desmodromic valve gear to obtain 
further increases. However, published horse- 
power figures must be viewed with reserve. 
Coventry Climax recently admitted that their 
24 litre engine has never yet reached 100 bhp per 
litre but it sufficed for the Coopers which won 
the World Championship two years in succession. 

Last year’s V6 Ferrari Grand Prix engine 
forms the basis of the power unit for the new 
rear-engined sports racing car. With bore and 
stroke of 85 X 71 mm (2,417 cc) it is reported to 
produce 265bhp at 8,000rpm. All Ferrari 
competition engines have a 9-8 to 1 compression 
and are designed to operate on 98 to 100 octane 
fuel. Both front and rear-engined sports cars 
have the same wheelbase of 914in, but the 
front-engined car has the 12 cylinder engine 
(73 < 58-8 mm, 2,963 cc) which is credited with 
310 bhp at 7,500rpm. Dry weight is quoted 
as 1,600 lb against only 1,295 1b for the rear- 
engined model. 

Maserati have continued development of the 
** spaghetti-frame ” type of construction used 
on last year’s outstanding sports racing machine, 
but they too have adopted the engine-behind- 
driver formula. Their new model, the Tipo 63, 
shown in Fig. 1, has a frame made up of nearly 
500 ft of slim tube less than half an inch in 
diameter and of 1/25in wall thickness which 
weighs only 84lb. The engine (Fig. 2) is the 
4 cylinder twin-camshaft unit of 2,890 cc produc- 
ing 255 bhp at 7,200rpm, and it is inclined at 
38° in the frame. Suspension is by double 
wishbones and coil springs enclosing telescopic 
dampers at front and rear, and there are Girling 
disc brakes on all wheels, Side tanks hold 
26 imperial gallons in all, and in the nose are 
twin radiator matrices flanking an oil radiator. 
The steering wheel is well towards the centre of 
the car and on some examples the spare wheel 
appears to be carried in the cockpit, so the car 
is far from being a practical two-seater, but it is 
said to weigh only 1,2551lb dry and should be 
extremely fast. 

The car is however a monstrosity which 
demonstrates the futility of the current sports car 
regulations. The driver sits in a cage formed of 
tubes with his head just sticking through a dome 
of plastic which covers most of the front of the 
car. Instruments and switches are on a strip 
of sheet metal clamped to one of the tubes, as 
can be seen in Fig. 3. On the wheel arch are 
fuses and junction box and the cockpit is flanked 
by fuel tanks. The battery is where the passen- 
ger’s left leg should be and the oil tank (which 
has to be filled from inside the cockpit) takes the 
place of his feet. 

The old 4 cylinder 14 litre engine developed to 
give 162 bhp is being supplied to some buyers 
including the Ecurie Nationale Belge, for their 
new rear-engined Emerysons, and the 4 cylinder 
2,890 cc unit will also be fitted to some Coopers 
to run under the Formula Intercontinental now 
that Coventry Climax have discouraged use of 
their 24 litre in these events. 

Maserati themselves are not returning to 
racing. Moreover, owners of the 3,500 GT 
6 cylinder Grand Touring model are apparently 
discouraged from racing. Maserati apparently 
have so far prevented its homologation by intro- 
ducing changes in the specification deliberately. 

Manufacturers who started early with the 
construction of single seaters for the new Formula 
Junior have done extraordinarily good business 
and at prices between £1,100 and £1,500 there 
are very satisfactory profit margins. Elva, for 
example, with a small works in Hove, built 
about 180 front-engined cars before turning to 
the rear-engined layout. The performance of 
these small cars using engines, gearboxes and 
brakes from mass-production family cars has 


exceeded all expectations and now raises doubts 
as to whether they are fulfilling the intention of 
providing a moderate-cost training class for new 
drivers. 

Stanguellini, who ruled the first year of 
Formula Junior racing, built about 150 of his 
front-engined cars at Moderna before they were 
eclipsed by the rear-engined British machines 
He has produced a new rear suspension for them 
with very wide-based wishbones, but he too js 


Fig. 2 The engine of the Tipo 63 sports racing car 
lies at an angle of 38°; part of the frame must 
be removed to work on it. 


Fig. 3 Cockpit of the Tipo 63; note instrument 
panel clamped to frame tube. fuel tanks alongside 
cockpit, and perforated handbrake lever (centre). 


working on a rear-engined design with a modified 
Fiat 1100 engine canted over at 45° and an over- 
hung five-speed gearbox. He has hopes of 
obtaining 87 bhp. 

In Stuttgart, Porsche are at work on the 
development of their new flat-eight engine for 
Formula I. The target is something over 
190 bhp at 11,000 rpm. They are considering 
compressed air and cartridges to avoid the electric 
starter with its battery and attendant fire risk. 
Porsche is now the only GP car constructor who 
does not use British disc brakes. 

BRM will probably have to use the improved 
4 cylinder Coventry Climax engine with new 
cylinder head, which should give about 165 bhp 
at the start of the season but they are working 
on a new V8. 
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Bubble Control 


owING water heat transfer technology has columns of bubbles merge so close together that 
made large advances with the advent of gradually a complete film or envelope is formed 
nuclear power and use of a liquid as the coolant and the liquid has no contact with the metal 
medium. It is significant that the majority of atthe point E. The point D is called the critical 
references to the subject have all occurred heat flux or burnout point. The transition region 
over the past decade. is very unsteady. The contact angle which is 
From the development. and research pro- of little significance in the nucleate range and no 
gramme in the field an empirical analysis is significance in the film boiling range is of great 
emerging, and one authority’s interpretation is importance in transition boiling. The heat 
at considerable variance with that of another; transfer coefficient can be raised by a factor of 
although the basic physical mechanism of ten by going from a surface with a finite contact 
boiling is now basically understood, the number angle (9°) to another with no contact. angle. 
of parameters by which it is influenced are many. A survey of this region is given in a paper by 
It is often thought that more work should have _P. Griffith and J. D. Wallis in a paper entitled 
been done in this field by established boiler “The Role of Surface Conditions in Nucleate 
makers, for example, but it has never been Boiling,” at the American Institute of Chemical 
necessary for them to work so close to the Engineers in 1959. 
critical points and thus they have not required a When the contact angle is large or the surface 
precise knowledge of the mechanisms involved. unwetted the size of the bubbles leaving the 
However, it cannot be denied that boiler manufac- surface of the heater is much larger than for 
turers are able to make use of the recent experi- small contact angles or wetted surfaces. 


ence of nuclear engineers. Film Boiling 


Boiling Mechanism At point E the heat is transferred by conduc- 

There are several regions of boiling and Fig. 1 tion, convection and radiation, but as the heater 
shows the logarithm of the heat flux plotted temperature increases the transfer from radiation 
against the logarithm of the difference in temper- prevails. The analysis of this region is com- 
ature between the heater surface and the satura- pletely analogous to that of film condensation. 
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tion temperature for the fluid at the prevailing The liquid vapour interface is virtually at satura- 
pressure. The character of this curve remains tion temperature. The layer of vapour flows 
the same for all liquids boiling on the surface under the influence of gravity and viscosity until 
of any geometry under all conditions of forced it departs from the surface in the form of bubbles. 


or natural convection. The bubbles are spaced at the antinodes of a 
N 2 standing wave of a wavelength equal to the most 
ucleate Region unstable wave. Since there are both laminar and 


The range AB represents the transfer of heat turbulent film boiling it is necessary to investigate 
in single phase by natural convection. At B_ two types of characteristics. 
the surface of the heater is at the saturation 
temperature of the liquid and boiling begins, Burnout 
The region from B to C is called the nucleate Burnout is the most important factor in boiling, 
region; at the lower values of heat flux the and is also the most complicated and intractable 
bubbles will form at a few selected places on the quantity to correlate, therefore the data available 
heater surface. These nucleation aids may be is very varied. Kutateladze first suggested that 
promoted by any of the following: surface pits, burnout is a hydrodynamic phenomenon. P. 
gas absorbed on the surface, particles of foreign Griffiths showed in a lecture on Heat Transfer 
matter, vortices, radiation, or decomposition of read at Sheffield University in March that the 
liquid. At the lower heat fluxes the bubbles magnitude of the burnout point is virtually 
will collapse soon after leaving the surface unaffected by large changes in surface conditions. 
because the bulk temperature of the liquid is However, it was found that for contact angles 
sufficiently sub-cooled. This action produces greater than 90° the burnout heat flux was 
turbulence and therefore increases the heat trans- lowered. For many liquids this is the reason for 
fer and pressure drop. As the heat flux increases a low burnout heat flux. Zuber has examined 
so the bulk temperature together with the the burnout phenomenon in pool boiling and 
number of nucleation centres increases. The suggests that as the heat flux is increased, the 
bubbles tend to remain as bubbles on leaving superficial velocity of the vapour rising from the 
the heater surface, since the bulk temperature surface increases to the point where nearly con- 
approaches that of saturation and gradually the tinuous columns of bubbles are formed, separated 
bubbles merge into columns of liquid vapours. _ by sheets of liquid. The spacing of these columns 
It has been found that the bubble radius is is the same as the wave length which grows most 


Proportional to the square root of time. rapidly under the Taylor instability. When the 
hie : velocity of the columns of vapour gets sufficiently 
Transition Region large, the sheets of liquid falling back against the 


From the point C to E there is a transition surface break up, and the liquid is atomised and 
from nucleate boiling to film boiling when the carried away from the surface. 








Contact Angle Effect 


It has been found that mixtures burnout at 
higher heat fluxes than either pure component; 
also surface active agents generally decrease the 
burnout heat flux although the changes in 
surface tension would be expected to increase 
this value further. The sub-cooling of the 
liquid increases the burnout fluxes, and contact 
angle variations [make no difference up to 90° 
after which the burnout heat flux decreases with 
any further increase in contact angle. The 
maximum heat flux is obtained when the liquid 
is at approximately one third of the critical 
pressure for organics or one half for water. 
The comprehensive report by R. A. Debortoli 
et al. of Westinghouse entitled ‘‘ Forced con- 
vection heat transfer burnout studies for water in 
rectangular channels and round tubes ’” (WAPD, 
188) tabulated much of the available data in the 
forced convective burnout field, but due to the 
complexity of this section the difficulty of corre- 
lating the data is large. In general, enthalpy, 
velocity, channel diameter, channel length, and 
all hydrodynamic properties affect burnout. 
However, the basic reason for the complication 
lies in the two phase flow configuration. 


Activity by the Authority 

The United Kingdom Atomic Energy Author- 
ity has a small section working in the field of 
boiling water heat transfer. Since many con- 
sider the water moderated and cooled reactor to 
be a winner in the future of either the boiling or 
pressurised type it is perhaps regrettable that the 
Authority is not more active in the field. In 
the event of a breakthrough, however, there 
will at least be a small body conversant with the 
current problems. The effect of the Westing- 
house Electric International Company report 
revealed many gaps in the knowledge of boiling 
heat transfer. The Authority has built a rig 
basically to investigate the effect of using the 
equivalent diameter or the hydraulic diameter, 
since either of these often appear in the empirical 
analyses derived. The former is usually about 
20 to 30 per cent of the latter. The test piece 
is the form of a squashed tube shaped like a 
dumb-bell in section, heated electrically. The 
steam pressure is 1,000lb per sq. in and the 
steam quality is 10 to 15 per cent. The water 
velocity through the rig is 10ft per second. 
This is the chief experiment that the Authority is 
conducting. Basic experiments with wire strips 
are used for ‘“‘ bread and butter ” investigations. 

It has been found that gravity effects the 
growth of the bubble resulting in higher heat 
fluxes. The burnout heat flux is approxi- 
mately proportional to the fourth root of g 
(acceleration due to gravity). To investigate this 
two test sections are being rotated in a gravita- 
tional field, one at atmospheric pressure and the 
other at 1,500 Ib per sq. in. 





Notes and News 


New Company Formed 


A new company to be called Nuclear Develop- 
ments Limited has been formed by Imperial 
Chemical Industries Limited, Rolls-Royce and 
Rio Tinto. The amalgamation of these three 
companies all of whom deal in some measure 
with fuel preparation or fuel element manufacture 
may help to relieve the pressure on the Authority 
in this field. If it can do anything to break the 
monopoly that the Authority has over uranium 
in this country, the birth of the company will be 
heralded by all who suffer from the control that 
the Authority maintains on this element. At 
first the new company will operate in collabor- 
ation with the atomic power consortia. 


VERA Gets a Second Hearing 

More information has been released by the 
UKAEA on the VERA reactor at Aldermaston 
(Atomic Review, 10 and 17 March, 1961). The 
reactor will be investigating the region of medium 





enrichment, for diluted and slightly moderated 
fast reactor system. The fuel elements consist of 
two stainless steel U-channels into which }4in 
thick, roughly square “ biscuits ’’ of 93 per cent 
enriched uranium, natural uranium and graphite 
are stacked in numbers and patterns which can 
be selected to correspond to many degrees of 
fuel dilution and moderation. Only the central 
portion of each element is occupied by this 
mixture, the remainder of the stack consisting 
of thicker blocks of natural uranium or other 
reflecting materials. The reactor is made critical 
by raising eight fuel elements, so that their 
control enriched portion enters the core. They 
are suspended by steel cables equipped with 
electromagnetic clutches for rapid release to 
shut the reactor down. A 600kV accelerator 
is under construction to provide deuteron beams 
which will be aimed at targets in the VERA core. 


Recent Appointments 


Professor Dr. J. A. Goedkoop has been 
appointed as the managing director for research 
of Reactor Centrum Nederland (RCN).  Pre- 
viously, Dr. Goedkoop directed the physics 
research at the Norwegian Netherlands “ Joint 
Establishment for Nuclear Energy Research ”’ at 
Kjeller, Norway. 

Mr. H. L. Price has been made director of 
regulation for the USAEC. Mr. Price had been 
director of the Commission’s division of 
Licensing and Regulation and the present move 
has been made to separate the operation and 
development functions at the general manager 
level. 

Dr. W. Wild has been appointed head of the 
chemistry division at Harwell following the 
appointment of Dr. R. Spence as deputy director 
of AERE, Harwell. He will be responsible for 
the chemical processing and reactor chemistry, 
radiation chemistry and solid chemistry, and 
radiochemistry. 

New appointments announced by the Director 
General, Mr. Starling Cole, of the International 
Atomic Energy Agency include Dr. Dragoslav 
Popovic of Yugoslavia as director of the Agency’s 
Safeguard Division; D. W. Pearce of the United 
States as head of the Division of Health, Safety 
and Waste Disposal; C. Sanchez del Rio of 
Spain as head of the Reactor Division; and 
C. Simand of Czechoslovakia as head of the 
Division of Technical Supplies. 


Transfer of Responsibility 

The United Kingdom Atomic Energy Author- 
ity and the National Institute for Research in 
Nuclear Science have agreed that the responsi- 
bility for the development of particle accelerators 
originally conducted by the Accelerator Division, 
AERE, Harwell, should be transferred to the 
Rutherford Laboratory of the National Institute 
for Research in Nuclear Science. Mr. L. B. 
Mullett, head of the accelerator division has 
joined the Rutherford Laboratory as assistant 
director for accelerator and applied physics, 
and other transfers have also taken place. 
The change will enhance the position of the 
Rutherford Laboratory where the 7 GeV proton 
synchrotron NIMRop is now under construction. 
The laboratory will also work in close union 
with the universities. 


Operational Review Discloses Weaknesses 


The survey of operation and maintenance 
procedures that was initiated by the United 
States Atomic Energy Commission after the 
SL-1 incident at Idaho on 12 January, 1961, 
should have been completed by the beginning of 
last month. An early disclosure has revealed 
that existing procedures necessary for the safe 
operation and maintenance were not completely 
adequate at the Brookhaven National Labora- 
tory. The Medical Research Reactor, the 
Neutron Source Reactor and the two critical 
assemblies have been shut down until reviews 
of the operational procedures have been com- 
pleted. The Graphite Research Reactor was 
allowed to begin operation on 18 March after 
being shut down for two days. The fact that 
the other reactors and assemblies have remained 


shut down is an indication of the laxness of the 
operational procedures. It is regrettable to 
think that it is necessary to have an accident 
in the nature of the SL-1 before a survey of 
this type is made. 


Unsealed Radioactive Substances 


A preliminary draft of regulations concerned 
with unsealed radioactive substances has been 
prepared by the Ministry of Labour. The 
regulations are laid out in four sections including 
—the precautions of general application; testing 
and personal exposure to ionising radiations and 
medical supervision; and the conditions and 
methods of working. A statutory draft has 
already been published on regulations dealing 
with the use of “sealed sources’’ and certain 
machines and apparatus producing ionising 
radiations. Copies of the two publications are 
available from HM Stationery Office. 


Wigner Release on BEPO 


A successful Wigner energy release was 
carried out on the Bepo reactor at Harwell on 
8 April taking nearly 13 hours. The release was 
carried out by externally heating the air stream 
normally used to cool the reactor, the heated air 
was passed through the reactor for about 


Fig. 2 Recent photo- 
graph of the 500 MW 
Hinkley Point station 
showing the advanced 
state of the civil engi- 
neering construction. 


22 hours at 9 per cent of the normal operational 
flow rate. Throughout the operation the reactor 
was run at a low power level of 50 kW, so that 
the burst cartridge detection equipment could 
be used. 

BEpo was started up in July, 1948, and has 
had two previous Wigner releases in 1954 and 
1958. 


Aircraft Contract Ends 


The United States Atomic Energy Commission 
following a decision by President Kennedy has 
notified the prime contractors in the nuclear 
aircraft propulsion programme that it is to be 
terminated. The contractors are the General 
Electric Company, which have been developing 
a direct cycle nuclear powered aircraft engine, 
and the Pratt and Whitney Division, United 
Aircraft Corporation, which has been developing 
an indirect cycle engine. A new research pro- 
gramme to the value of $25 million will be 
discussed with the two contractors for the 
investigation of high temperature materials. 
The programme is expected to have little to do 
with nuclear air-power technology, and may 
include the construction of a high temperature 
reactor experiment. With the interest and 
competition developing in space travel the 
relative programmes in this field are showing 
promise and being pressed forward. 


Reactor Notes 


Organic Moderation: Preliminary design in- 
vestigation into a 150 MW organic moderated 
and cooled reactor will be made by Atomics 
International, a division of North American 
Aviation Inc., for the Baden Wurttemberg Power 
Plant Planning Association. The work is ex- 
pected to take about 13 months, but KBWP has 
made no commitment to construct a plant. 

Universities: Two more United States univer- 
sities have obtained reactors. The University of 
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Columbia now has a TRIGA reactor in addition 
to three sub-critical assemblies, and the Univer. 
sity of California at Los Angeles has an ARGo. 
NAUT reactor. 

Provisional Licence: The National Aeronay. 
tics and Space Administration’s Plum Brook 
facility has been granted a provisional licence 
for the operation of their light water cooled and 
moderated reactor at a maximum power of 
106 kW(t). The reactor is designed to operate 
at 60 MWi(t). 

Triga reactor for Yugoslavia: Yugoslavia have 
asked for the assistance of the IAEA in obtaining 
a Triga Mark II reactor and for the supply of 
the necessary fuel (20 per cent enriched uranium 
235). The reactor would be installed at the 
Nuclear Institute “ Jozef Stefan” at Ljubljana, 

Japanese Long Term Policy: The Japanese 
Atomic Energy Commission plan to have about 
8,000 MW produced by nuclear power by 1989, 
The reactors will be of two kinds using either gas 
cooling or light water cooling with enriched 
uranium. The commission also plans to double 
the number of its staff in the next ten years, 

Columbia University: Since the end of last year 
Columbia University has been operating a 
5 MW(t) pool type reactor in their Industrial 
Reactor Laboratoties. Later this year it is also 


hoped to have a 10 kW reactor and associated 
hot cells. 

Materials Testing Contract: Under a contract 
for the Japanese Atomic Energy Commission, the 
Westinghouse Electric International Company 
will perform irradiation tests of uranium dioxide 
fuel elements fabricated by a swaging process 
developed by Mitsubishi Atomic Power Indus- 
tries. 

Largest Plant to Date: It is reported that the 
Kennedy Administration has decided to build a 
nuclear power plant to generate 700 MWée), 
but no further details have been released. 

Australia’s Second: Moata, a 10 kW(th) 
Argonaut type reactor, went critical earlier this 
month at the Australian Atomic Energy Com- 
mission’s Research Establishment at Lucas 
Heights, near Sydney. The reactor was ordered 
last year from the Advanced Technology Labora- 
tories, California, and will be used to carry out 
material studies and sample reactor cores which 
might be used in the high temperature gas cooled 
type of reactor being developed at Lucas Heights. 

Jason’s Future: It is still uncertain whether 
the Jason reactor will continue to be manufac- 
tured now that the Hawker Siddeley Nuclear 
Power Group is closing down (Atomic Review, 
7 April ’61). It is hoped that some member 
within the group will take on the manufacturing 
rights, otherwise it will be necessary to invite 
other firms outside the group. ; 

Public Inquiry for Anglesey: The public 
inquiry into the proposal for the CEGB to 
build a nuclear power station at Wylfa im 
Anglesey is to be held on 30 May. 

Dresden’s New Control Rod_ Drives: To 
improve the control rod drives all the original 
17-4 PH stainless steel which has been aged at 
temperatures below 1,000° F have been remov 
from the drive mechanism and replaced by the 
same alloy which has been fabricated and heat 
treated by an improved technique. 
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Fluctuating Fortunes 
of Vauxhall Motors 


7H the motor manufacturers once 
more busy and in some cases 
working overtime to meet the demand, 
it is cautionary to consider the annual 
operating and financial reviews circu- 
lated by VAUXHALL Motors LimirTeED, 
General Motors’ lively car and truck 
concern at Luton, Bedfordshire. 

The operating review recalls that the 
plants were operating at maximum capa- 
city right through the Spring selling 
season. The trouble came later in the 
year, Declining overseas sales of 
Vauxhall passenger cars were due to the 
much discussed fall in the United States 
demand for imported European cars. 
Since the car industry’s recovery 
includes important elements separate 
from the state of the United States 
market it follows that the state of the 
industry in the later months of this year 
may be happier than towards the turn 
of 1960. But so much depends on the 
home market that this is in no way a 
certainty. 

Vauxhall’s operating review refers to 
the return of the seasonal pattern in 
home car demand and it remains to be 
seen in a few weeks or months time 
whether the pattern is back to stay. 

A record output of 252,026 vehicles 
was reached during the year, the empha- 
sis being on passenger car production 
in the first half of the year and on a 
steadily increasing demand for Bedford 
trucks from September onwards. Taken 
individually, passenger car production 
for the year, 145,742 vehicles, was 
7-4 per cent down on 1959 but commer- 
cial vehicle output, 106,284 units, was 
up by 19-8 per cent. 

Export sales of passenger cars and 

commercial trucks were 5 per cent less 
(128,200 units) than 1959’s record 
number (134,912). Overseas sales 
accounted for 52 per cent of total output 
instead of the 55 per cent exported in 
the previous year. Although car sales 
in the United States fell there was a 
further advance in sales to Canada, 
where Vauxhall models outsell all other 
imported cars. 
_ When the value of spare parts is 
included the total value of Vauxhall 
and Bedford overseas sales was £65 
million. 

Despite the ups'and down of passen- 
ger car demand, the total of 117,781 
Passenger cars and commercial trucks 
sold in the year was a 7 per cent improve- 
ment on the previous year and two-thirds 
better than in 1958. 





Brighter Prospects 
in Most AEI Sectors 


Predicting more favourable results from 
the majority of AssocIATED ELECTRICAL 
INDUsTRIEs’ divisions, Lord Chandos, 
the AEI chairman, admits that in some 
Parts of the electrical engineering 


industry there is over-capacity but 
detects signs that this is being tackled 
and that demand should before long fill 
the available capacity. 

Though a difficult year is expected in 
entertainment 


exports and in the 
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business and domestic appliances, in 
general AEI looks forward to better 
prospects for most of its activities. 

For those who still see AEI as a 
primarily heavy industrial group two of 
Lord Chandos’s points, made in the 
course of his annual review, will provide 
something of a corrective. First, AEI 
supplies some 35 per cent of the cathode 
ray tubes and valves for the entertain- 
ment industry. Secondly, there is a 
lively telecommunication equipment and 
apparatus division accumulating out- 
standing technical advances. In instru- 
mentation, grown almost to the stature 
of a new industry, the group has a 
successful division, most of whose 
profits are ploughed back for further 
development, and AEI are now among 
the leading scientific instrument manu- 
facturers, exporting electron microscopes 
and mass spectrometers all over the 
world. 


Steam in Exports 


It is worth also recording that AEI’s 
total 1960 export orders for steam 
turbo-alternators were higher than that 
of any other manufacturer in the world 
and greater than those of all the other 
United Kingdom manufacturers added 
together. 

Substantially the greater part of cost 
reductions which could have been 
effected have been absorbed in Britain 
by increased wages and shorter hours. 
Pointing out that in the long run if wage 
demands outrun increased productivity 
it will prove impossible to honour the 
obligation to maintain the level of 
employment in the factories, Lord 
Chandos warns that costs in British 
engineering are still too high. 

Repeating his well established belief 
in a high-wages, high-production coun- 
try, the AEI chairman declared: ‘‘ We 
must get out of the mentality that the 
installation of new machinery and new 
processes merely affords the opportunity 
for asking for higher wages, or shorter 
hours. In that way we shall fall behind 
our competitors on the Continent.”’ 











So far as the state of the group is 
reflected in the order book, the position 
is that orders received have increased 
from last year’s £182 million to £223 
million. Turnover went up from £208 
million to £215 million. Orders in 
hand were up from £173 million to 
£181 million. 

Growth of order books can mean 
adversely affected delivery dates but in 
AEI’s case it is thought that the current 
level of orders in hand are satisfactory 
in relation to the capacity of the business 
and its annual turnover. 


Angle Bay Terminal 
for 100,000 ton Tankers 


Thirteen years ago, when the larger 
crude oil tankers were growing in size 
to more than 20,000 dw tons, it was 
realized that Swansea Docks would not 
be able to accommodate vessels of these 
dimensions and the first consideration 
was given to a crude oil terminal at 
Milford Haven, in the far west of 
Wales. 

Last month, with 100,000 ton tankers 
building, and with vessels on order to 
the BP Tanker Company up to 67,500 
dw tons, the BritisH PETROLEUM 
Company’s new ocean terminal at 
Angle Bay, Pembrokeshire, was officially 
opened. With only half a dozen ports in 
Europe able to cope with a fully laden 
67,500 ton tanker, Angle Bay is a major 
contribution to the industrial and 
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strategic facilities of the United King- 
dom. It is also its own monument to 
the careful consideration of the BP 
chiefs for the special problems of 
putting up a big oil installation in an 
area of great natural beauty. Working 
closely with Mr. Colwyn Foulkes, the 
National Parks Commission landscape 
consultant, BP have as far as possible 
fitted the construction into the landscape. 

Built in a little under three years— 
construction began towards the end of 
1957 and the first tanker, the British 
Statesman, 42,000 dw tons, came along- 
side in August, 1960—the £6-5 million 


ocean terminal is made up of a 140 acre 
coastal strip along the Angle Bay shore 
overlooking Milford Haven and the 
220 acre Kilpaison Farm where the 
storage tanks have been built. Sixty two 
miles from the Kilpaison tanks by 
underground pipeline is the Llandarcy 


refinery, near Swansea. The refinery’s 
annual capacity is 3:3 million tons, 
giving it some way to go to catch up 
with Angle Bay’s capacity for handling 
5 million tons of crude oil in a full year. 
Llandarcy produces petrol, diesel and 
fuel oil, kerosine, lubricants and special 
waxes among more than 35 products. 
An installation the size of Angle Bay 
needs administration services, laboratory 
facilities and staff accommodation. For 
this an old coastal fort, Popton Fort, 
provided the starting point. Built 98 
years ago, during a passing war scare 
when invasion by Napoleon III was 
expected, the once dilapidated old 





buildings have been restored for use as 
offices, staff dining room, fire station 
pumproom, and so on, by the skilful 
hands of local stone workers. Bunker 





fuel and water tanks have been added. 


Suez Calculations 


Angle Bay is capable of handling the 
100,000 ton tankers when they arrive. 
BP’s calculations must be related to the 
necessity to pass their tankers either 
part loaded or in ballast through the 
present Suez Canal and use them if 
need be on other routes than the 
Middle East to Western Europe. The 
company’s planning has accordingly 
been for tankers between 50,000 and 
67,000 tons. The 50,000 ton British 
Queen was at Angle Bay for the formal 
opening. 

Speaking at the opening ceremony, 
Mr. M. R. Bridgeman, the BP chairman, 
observed that if the Suez Canal is 
deepened it may be possible to go for 
tankers of 80,000 tons or more. When 
that happens Angle Bay has the facilities 
to cope. 

Apart from its indirect effects on the 
employment of millions, BP employs 
some 2,700 people at the Llandarcy 
refinery and maintains an up-to-date 
training centre (inset) with its own lecture 
rooms, drawing office and cinema. The 
refinery has an instructional workshop 
dealing with the first year training of 





apprentices and vacation training of 












university apprentices. Apprentices 
also study outside at the local technical 
colleges and the centre carries on 
supervisory training. 

A feature of the Llandarcy training 
are the courses, from one week to a year, 
for external trainees drawn from a 
wide variety of trades and professions. 


Sixty Years on 
for Switchgear Firm 


Reporting a new high level of orders 
coming in in the last half of 1960, Mr. 
H. H. Mullens, chairman of A. Rey- 
ROLLE and Company, goes on to say in 
his annual report that this means the 
works will be fully employed for at 
least the next 12 months. Despite this 
reassuring news the competition goes 
on getting fiercer, and, in Mr. Mullens’ 
words, further economies in design 
and in manufacturing techniques are 
essential. 

Costs outside the company’s control 
continue to rise and hamper competitive- 
ness in overseas markets. Some of the 
increases flow from Government action 
and this is not the time for more of this 
burden to be transferred to industry. 

Later this month (16 May) it will be 
exactly 60 years from the incorporation 
of the company at its Hebburn, Co. 
Durham, works with no more than 
50 employees and an issued capital of 
£9,500 10s. The present issued capital 
stands at £10,061,322 and there are 
more than 8,000 employees. 


Threefold Increase 


Substantial orders were received 
during the year for extra high voltage 
switchgear, including the 330,000 V 
and 132,000V circuit breakers for 
Australia and a number of 275,000 V 
and 132,000 V installations for the 
CENTRAL ELECTRICITY GENERATING 
Board in Britain. The 275,000 V 
switchgear contract for the electricity 
supply in a South Wales steelworks 
is well ahead and further orders have 
been received for lower voltage switch- 
boards for use within the steel plant. 

The manufacturing capacity for the 
33,000 V metal clad switchgear which 
is in heavy demand is to be trebled. 

Final figures were affected by the 
reduced orders and short time working 
which made 1960 a difficult year. A 
number of large contracts extending 
over numbers of years were also com- 
pleted. The company’s profits before 
tax, including increased income from 
associates and investments, were £2:9 
million, compared with £2-6 million 
in 1959. 

Increased demand from industry in 
the United Kingdom has come from the 
major capital programmes of the steel 
industry and the motor manufacturers. 
If it had not been for these capital 
investment schemes the demand for 
Reyrolle’s industrial equipment would 
have been much less. A more general 
revival of capital development is now 
expected, leading to renewed demand 
for electrical equipment, including 
switchgear. 

Recent Reyrolle successes in overseas 
markets demonstrate the company’s 





competitiveness but margins remain low 
and holding down costs will be one of the 
keys to maintaining the position. In 
some countries where there is local 
production the export of low voltage 
switchgear is proving difficult in the 
face of tariff barriers and the company 





has plans for local manufacture. 
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Preparing Steel 


A new installation produces 
preformed and deburred 
blanks ready for the cold 
forging process. Unit construc- 
tion gives great flexibility. 


A’ INSTALLATION which will produce steel 
blanks of uniform mass and shape con- 
tinuously and automatically has been designed 
and developed by Cold Forging Limited, a 
member of the Camp Bird Group. Three 
separate operations may be carried out including 
cropping from barstock, flattening or performing 
of the cropped blank and deburring or chamfer- 
ing of the inevitable cropping burr. The three 
units which do this are linked to one another by 
a mechanical conveyor belt which feeds the 
blanks from one unit to the next. The equip- 
ment is marketed under the name Colforg. 

The compact and versatile plant prepares steel 
blanks suitable for the mass production of com- 
ponents by the cold forging process. The illus- 
tration showing the whole set up was taken at 
Cold Forging’s works at Sunbury-on-Thames. 
It is completely automatic except for the placing 
of bars of raw material on the barstock feeder. 

In designing the equipment, attention was paid 
to introducing the unit construction principle 
wherever possible to enable the potential cus- 
tomer to buy a plant “‘ made to measure ”’ to his 
own requirements, although it consists of stan- 
dard parts. This applies not only to individual 
machine components but also to some of the 
machines—for example, the cropping machine. 

Cropping machines are made in three sizes 
capable of handling barstock of 1, 2 and 3 in 
diameter respectively. However, in the interests 
of overall operational efficiency, it may be desir- 
able to use the cropping machine with a special 
tool which will also carry out the flattening 
operation as well. The power required for 
flattening blanks of a given diameter is sub- 
stantially greater than that required to crop 
barstock of the same cross-section. Therefore, 
the cropping machine can only be used to crop 
and flatten material of a smaller cross-section 
than the maximum rating of the cropping tool. 

The barstock feeder for the machines is a 
standard unit, irrespective of whether the machine 
operates exclusively as a cropper or combination 
flattening cropper. The individual bars are 
placed on an inclined bed fitted with rails, on 
which the carriage runs. This is attached by 
wire cable to a drum operated hydraulically. 
The front of the carriage engages the end face of 
the steel bar so that when tension is applied to 
the rope, a positive feed is applied to the bar 
which is moved successively into the cropping 
tool, at the rhythm of the machine. The 
hydraulic system is under permanent and 
constant pressure even when the bar has been 
advanced to the fixed stop of the cropping tool. 


ADAPTABLE CONVEYOR 


In the installation at the company’s works, 
the cropped blank is gripped by a transfer con- 
veyor which moves the blank to the next machine 
of the installation. This conveyor system con- 
sists of two positively driven chains provided 
with carrier dogs, arranged to face each other. 
The relative spacing of the chains can be varied 
simply by adjusting the rails on which they run, 
thus providing the necessary adaptability to 
handle blanks of different size. The carrier dogs 
of each chain are always positioned opposite each 
other so that the space between them forms a 
positive pocket from which the blank cannot 
escape and in which it is moved at the correct 
operating speed to the next processing stage, in 
this case the preforming machine. The con- 
veyor carrying the cropped steel blanks passes 
through the preforming tool and then carries 
the preform to the chamfering machine, where it 
is dropped into a chute. The conveyor then 
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The complete installation at Cold Forging Limited’s works at Sunbury-on-Thames. 


returns to the cropping machine, passing under- 
neath the preformer in its passage. 

The preforming machine consists of a frame 
with an overhead platen mounted on four 
columns. The blanks enter the machine and 
are flattened by the upward movement of a ram 
to a fixed stop. The ram is hydraulically driven 
from a completely self-contained unit which is 
coupled to the machine and located next to it. 
The hydraulic unit consists of a reservoir with a 
hydraulic pump and valves as well as a prefilling 
cylinder and the necessary controls and monitor- 
ing instruments. 

The operating cycle of the preforming machine 
is linked to that of the cropping machine, in this 
case by an electromagnetic clutch driven by the 
feed chain on the discharge side of the cropping 
machine. This clutch actuates the solenoid 
valve which in turn controls the operation of the 
preforming machine. The clutch control unit 
is also a standard item which can be fitted to 
other machines of the series. The preforming 
machine can be fitted with a simple flattening 
tool, as already mentioned, or it may be fitted 
with different tools which will impart an initial 
shape to the blank to facilitate easier develop- 
ment of the final form of the forging. 

After completion of the flattening operation, 
the blanks are transferred by the same conveyor 
to the deburring machine which is designed to 
remove the inevitable cropping burr from the 
blanks. The blanks enter the actual working 
zone of the machine on a pan-feeder after which 
the blanks are advanced to the chamfering tool 
by spring-loaded roller fingers which press the 
blank against the tool, so that the movement of 
the blank along the tool takes the form of a 
hobbing action. The actual chamfering tool is 
similar in form to a bevelled inverted milling 
cutter. Its operating depth can be varied by a 
simple handwheel adjustment. This method of 
operation ensures that a uniform amount of 
chamfer is applied to blanks having a somewhat 
irregular periphery, as would be expected from 
raw material in the form of rough rolled barstock. 
The machine is independently driven by its own 
electric motor and includes provision for con- 
tinuous separation of swarf from the coolant. 

Both the coolant tank and the coolant pump 
are an integral part of the machine. The blanks 
are in contact with the deburring tool for approxi- 
mately one half of the circumference, the depth 
of engagement varying between minimum and 
maximum over this distance. The completed 
blanks are automatically ejected from the 


machine through a chute, and are ready for heat 
treatment and surface treatment before the cold 
forging operation. 

There must be a break in the automatic flow 
of material after chamfering because, at this 
stage, the components are usually removed from 
the production line for surface-treatment in a 
phosphate bath or intermediate heat treatment. 

The entire installation is controlled from a 
cabinet, and each machine is provided with 
safety devices which immediately stop all linked 
units of the system in the event of broken tools, 
defective blanks or feeding faults. 

The installation and its individual units, which 
can of course all be used separately in a variety 
of different combinations, is flexible and versatile. 
This is an important requirement of modern pro- 
duction techniques, in order that extension and 
modification of plant to suit different require- 
ments is fully met. Therefore, the units of this 
installation need never be idle as a result of a 
change in the production programme, while 
further extension of the production programme 
or a greatly increased output requirement can be 
easily met by a re-combination of the units with 
transfer mechanism and other items of plant 
which are already standardised. 


The cutting head of the chamfering machine. 
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Electronic Inspection 


of Yarn 


The Research Department of Short Brothers and 
Jand’s Precision Engineering Division has 
collaborated with a Belfast textile firm, William 
Ewart and Son Limited, to develop an electronic 
device for analysing faults and determining the 
character of fibre distribution in linen yarn. 
Fashionably personalised with the name “Amy,” 
the machine electronically inspects 1,800 ft of 
m per minute, a far greater rate than is 
ible with conventional visual methods. 

An important difference between this fault 
detector and earlier models—one of which is 
incorporated in Amy as a sensing device—is that 
it measures the lengths of small fibre disturbances, 

them into five different length groups and 
counts the number in each group. Apart from 
its obvious value in controlling the quality of 
yarn, this detailed analysis helps to maintain the 
inning machinery at a high level of efficiency 
since the information provided by Amy gives 
early warning of any irregularity. 

In operation, yarn passes through a slot in 
front of a photoelectric cell, so that any thickening 
of the yarn automatically reduces the amount 
of light passing through the slot, and the amount 
and length of thickening can be measured. 
Faults are graded into the length groups, 0 to 
0:15in, 0-15 in to 0-5 in, 0-5 in to 1-0 in, 1-Oin 
to 2:0 in, and over 2:O0in. Greater lengths of 
yarn can now be inspected economically by this 
method, and it is opening up new possibilities in 
quality control. 


Heat Treatment 
of Tubes 


Metalectric Furnaces Limited, of Smethwick, 
Staffordshire, have installed an atmosphere 
controlled batch furnace and charging machine 
for the heat treatment of tubes at the Bromford 
works of Stewarts and Lloyds Limited. With 
an electrical rating of 1,000 kW and a maximum 
operating temperature of 1,000° C, the furnace 
can handle charges of tubes up to 15 tons in 
weight and 50 ft in length. 

Close temperature uniformity is obtained 
through heavy duty electric heating elements in 
five controlled zones along the length of the fur- 
nace chamber, and by powerful air circulation 
fans. Controlled cooling is also incorporated. 

A nitrogen generator with an output capacity 
of 3,500 cu. ft per hour provides the protective 
atmosphere. It produces nitrogen by the com- 
bustion of town’s gas and air and then removing 
both carbon dioxide and water vapour to give 
an atmosphere of approximately 99 per cent 
pure nitrogen. 

This installation forms the first part of Stewart 
and Lloyds’ expansion programme and is said 
to be one of the largest and most up-to-date 
atmosphere controlled batch furnace installa- 
tions in the country. 

Other recent installations by Metalectric 
Furnaces include a ‘‘ Unicarb”’ sealed quench 
furnace, together with a tempering furnace, sup- 
plied to the Ford Motor Company, and a nitrid- 
ing plant used by Leyland Motors Limited for 
crankshaft journals. 


Electrical Controls 
for Service Operator 


The service operator is often a key position in 
light and medium assembly work, both in keeping 
the assembly operators supplied and (sometimes 
an apparent paradox) restricting to a minimum 
the amount of work in progress. Recently, 
Earltram Limited, of 80 New Bond Street, 
London, W1, designed an electrical control for a 
work transporter at the Northampton factory 
of Manfield Limited to assist service operators in 
attaining these two objectives. 

In this particular application, the device is 
reported to have brought about a 20 per cent 
icrease in production and a 50 per cent reduction 
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in work in progress almost immediately. As 
shown in the illustration, the work transporter 
is basically a motorised conveyor belt system 
serving work stations on both sides of it. 

Work is despatched from the service station 
to the production or assembly operators on the 
upper track and returns to the same end of the 
line on the lower track, emerging on a length of 
roller conveyor which feeds it to the next opera- 
tion. Each operator is provided with two 
boxes of work, placed in special positions. 
As the box being worked on is completed, it is 
placed on the return conveyor and moving the 
second box across to the working position actuates 
a visual signal in front of the service operator. 

The service operator then places a new box 
of work on the outward conveyor and presses a 
button which starts the conveyor and also 
signals to the production operator—again 
visually—that the work is being delivered. 
When the work reaches its destination the belt 
stops and the new workbox is placed in the 
reserve position, thus clearing all signals. Mean- 
while, the finished work has been returned. 





The work transporter, with the service station at 
this end. Finished work is emerging on the right. 


An alternative form of control, which can be 
switched on if required, allows a number of 
stations to be served automatically in sequence. 
Under this control, the belt stops for four 
seconds at each delivery point for the operator 
to transfer the work to the work stand. 

The electrical system has been designed to 
ensure that work always reaches its correct 
destination, even if delayed by belt slip or 
accidental obstruction. It works at 12 volts ac 
and is built for operator safety and easy mainten- 
ance. Changes in working level, turning of 
corners and varying distances between work 
stations can be easily accommodated. 

Earltram Limited market the work transporter 
in all industries except boot and shoe manufac- 
turing, where it is handled by Cox and Wright 
Limited, Rushden, Northants. 


Forging Large 
Steel Rings 


Where the 4in steel plate of a nuclear reactor 
shell has to be pierced for the ingress and egress 
of coolant it is very much weakened. To 
replace this lost strength, a ring of very heavy 
section must be welded to the inlet or outlet. 

For this purpose, the Darlington Forge 
Limited, a branch of the English Steel Corpora- 
tion Limited, have developed a method of 
forging steel rings up to 19 tons almost exactly 
to shape. The rings must be much deeper and 
wider than the thickness of the reactor shell 
itself. It has not been possible to roll rings of 
such heavy section, and machining them from a 
ring of rectangular section would be prohibitively 
wasteful in steel. 

In addition to its economic advantage, forging 
to shape by the new method produces a grain 
flow in the material which follows the shape of 
the ring, giving a much better forged structure. 
Rings of slightly different shapes and for different 








Two of the rings after machining. 


purposes have also been made by the same 
method. 

Absolute soundness is essential in these rein- 
forcing rings, since radio-activity makes repair 
almost impossible once the reactor is working. 
They are tested ultrasonically for internal defects 
and a new steel, with special notch ductility and 
mechanical properties, has been used for them. 

The Darlington Forge Limited have developed 
the new method of forging in conjunction with 
Whessoe Limited. 


Centreless Grinding 
of Rubber 


It is often assumed that the elasticity of the 
material makes the centreless grinding of rubber 
impracticable in the production, for example, of 
washing machine and typewriter rollers. Arthur 
Scrivener Limited, of Tyburn Road, Birmingham, 
now announce, however, that they have used 
their Scrivener No. 3 centreless grinder, with 
minor adaptations, to grind the outer diameters 
and flanges of rubber pump liners. 

The machine has a grinding wheel of 20 in 
diameter by 10 in wide, a control wheel of the 
same width and 12in diameter, and a 20 hp 
main motor. Instead of using the normal 
workrest and workplate, the workpiece is 
mounted on a mandrel and is supported between 
the wheels, as shown in the illustration, the 
tailstock being adjustable to suit the length of 
rubber being ground. 

Grinding is carried out dry, making an 
efficient dust extractor necessary. Each work- 
piece is ground in three operations, two on the 
pump liner outer diameters and one on the 
diameter of the central flange. 

A controlled cycle type machine is_ used. 
When the workpiece has been loaded on the 
fixture the control wheel advances it automatic- 
ally to the grinding wheel, maintaining it in this 
position for a final dwell, the length of which is 
controlled by the process timer shown on the 
control panel. At the end of this dwell period 
the control wheel withdraws, again automatically, 
thus freeing the finished workpiece for unloading. 





The controlled cycle centreless grinding machine 
with ground pump liners in foreground. 
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Tubular Jib Design for Dry Dock C 


Use of tubular steel lattice 
construction for crane jibs has 
been confined to the lighter 
variety, now it has been applied 
to a large dry dock crane, pos- 
ing special design and erection 


problems. 
A FORTY ton screw luffing crane with the 
unusual feature of an all welded tubular 
lattice jib has recently been installed at Tilbury 
Docks, Essex. It was supplied to the Port of 
London Authority by Stothert and Pitt Limited 
of Bath. Table I gives its load-carrying capa- 
bilities, and Table II the leading particulars. 

With a view to savings in maintenance costs 
the PLA suggested to the crane maker that the 
possibility of producing the very large jib as an 
all welded tubular steel structure should be 
investigated. This form of construction offers 
the advantages that the surface area requiring 
painting is reduced to a minimum, and pockets 
where dust and dirt can accumulate and hold 
moisture are virtually eliminated. In addition, 
a high strength to weight ratio is obtained due 
to the good properties of tubular members in 
compression. 

Stothert and Pitt, who have made a number of 
smaller dockside cranes with jibs of this type, 
readily agreed to this suggestion and the problem 
was put to Tubewrights Limited of Newport, 
Mon, who proceeded with the design and 
manufacture of the jib. It was made a joint 
works and site fabrication due to the transport 
problems introduced with a jib of this size. 
Its main members vary from a maximum size 
of 14in od by 4in thick to a minimum of 
62 in od by % in thick, using Grade 20 steel with 
minimum yield and tensile strengths of 20 tons 
per sq. in and 35 tons per sq. in respectively. A 
lower tensile mild steel was used for the ladders 
and catwalks. Tubing and welding conform to 
the relevant BSI requirements, and the jib struc- 
ture was designed to conform with BS 2452: 
1954, ‘‘ High Pedestal or Portal Jib Cranes.” 

Much detailed planning work was necessary 
in the early stages, centring around selection 
of a suitable jib erection area at site on which 
the best form of sub-assembly would ultimately 
depend. Due to a last minute change to avoid 
traffic dislocation, the area finally chosen was a 
continuous concrete slab 200 ft by 40 ft, with 
an extension in the form of a platform, made up 
to dockside level by timber baulks with adjust- 
able steel steadies carrying the overhanging part 
of the bottom main boom. 


TABLE I:—Lifting Capacities 





Load (tons) 40 35 


Maximum radius (ft) 85 100 








* Using auxiliary hoist 


Taste I}:—C-ane Details 





Length of jib (foot bearing to axis of 
auxiliary hoist puliey) .. am - 
Length of jib (foot bearing to axis of 
main hoist pulley) ‘ Fa ‘5 

Width of jib foot 

Depth of jib foot .. ‘ he ; 

Height of superstructure (rail level to jib 
fulcrum) .. i er - ms 

Net weight of jib main structure 

Total weight of crane (excluding load) .. 


173 ft 


159 ft 
16 ft 
27 ft 10} in 


76 ft 
31-42 tons 
520 tons | 











Internal view through jib structure looking from 
the foot end. Tubular members are clearly shown. 


The following manufacturing procedure was 
adopted for the various sections of the jib:— 
(1) Head End.—The complete sub-assembly 

shop fabricated complete with ladders and 

catwalks. 

(2) Centre Section.—Top and bottom were made 
as separate panels in the works. Sides were 
sent to site piece-small with tubing cut to 
length and saddled to meet adjacent members, 
ready for welding to the main structure at site. 

(3) Foot End.—Top members carrying the 
bearings were welded in the works, complete 
with the bearing housings, to act as jigs to 
maintain toleranced centres during assembly. 
Remainder sent piece-small ex-works. 

(4) Ladders and Catwalks.—All except those 
attached to the head section were shop 
fabricated complete in standard lengths, then 
site welded to the appropriate sections of jib 
after completion. 

Before starting site work the steadies and 

baulks were laid out and a piano wire centre-line 

laid down from which the area was marked out. 

The feet members (carrying false spindles) and 

the head end were laid down to give the plan 


Taste I'1:— Driving particulars 





Main hoist 


Motor bhp 70 50 


Auxiliary hoist 


Travelling 


4 by 124 


Slewing 
35 


Derricking 
50 





Type of gearing Enclosed spur Enclosed spur 


Worm and spur 
units 


Worm, spur and 
pin rack 


Worm, bevel and 
screw 





28 ft per min 
(up to 25 tons) 
20 ft per min 
(25 wo 40 tons) 


Maximum speed 





100 tt per min 


6 ft per min 1/3 rpm 35 ft per min 








i 


rane 
profile of the complete jib, and after 


and levelling welding commenced. Cures 
welding was supplied by diesel driven welds 
sets, and a calor gas oven was used for 
the electrodes. Those used on the jib ppop 
were of the low hydrogen type, British Code 
E 616, and all the joints, both in the works and 
at site, were preheated before welding. 4 fe 
presentative proportion of all the welds Was 
thoroughly examined under the supervision of 
the National Boiler and General | 
Company, and the results of all the tests were 
satisfactory. For the ladders and catwalks low 
hydrogen electrodes were only used at points of 
attachment to the main structure, all 
welds being performed with mild steel el 
A ten ton mobile crane was used for lifting the 
parts during fabrication, and the jib was com. 
pletely assembled in a horizontal position jp 
nine weeks, with a labour force of seven mep, 
A floating crane was used to lift the finished 
jib for attachment to the crane superstructure, 
and to shorten the time for which the floating 
crane was required, two temporary pin-connected 
steel ties were used fitted between the foot end 
of the jib and the top rear of the superstructure, 
With the jib thus held at a fixed angle the derrick 


Close-up of jib foot connection, showing welds 
and fulcrum bearing. 


screws could be installed without the haste 
that heavy crane hiring costs would otherwise 
have imposed. 

Apart from the jib construction the crane is 
generally similar in design to previous screw 
luffing cranes built by Stothert and Pitt. The 
main superstructure is of riveted construction, 
though welding has been used extensively 
elsewhere, for instance, in the machinery bed, 
segmental girders, roller path and truck. top 
which are all welded fabrications. 

Table III gives the main machinery particulars 
The main hoist load is lifted on four parts of 
rope and a mechanical change speed gear permits 
selection of either speed. The main _ hoist 
barrel diameter is 7 ft 9 in and the path of the 
slewing rollers is 31 ft diameter. The crane 1s 
mounted on wheels, eight at each truck corner, 
and runs on a twin rail track of 34 ft centres. 

All the crane motions are governed by 
the driver from a single position with armchaif 
controls in the front of the cabin. His domi 
ating position high up in the superstructure 
affords him maximum visibility. All motions 
are contactor controlled, and potentiomete 
control is fitted additionally to the hoist motions 
with dynamic braking for lowering and high speed 
on the final notch. 
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Electricity is a By-Product at Spondon “‘H”’ 





Most British power stations are designated by a 
letter indicating the succession of stations built 
within the area. Spondon “H” is, however, 
rather different; ‘‘ H ” stands for heat. 

Situated alongside the “‘ A” power station on 
the banks of the River Derwent near Derby, 
Spondon “ H ” has the distinction of being the 
only Central Electricity Generating Board plant 
of its kind: its prime object is not the generation 
of electricity but the production of steam. 

Located near the power station is the British 
Celanese factory which in the course of its 
processes uses 400,000 Ib of steam per hour sup- 
plied from Spondon “ H,” in addition to its own 


The entire steam output from Spondon “ H”’ is 

passed to the adjacent British Celanese factory. 

Production of electricity is a secondary matter. 
The system mimic diagram can be seen. 


steam generating plant. Continuity of supply 
is all important as some of the processes would 
suffer if the supply broke down. British 
Celanese normally operate on a 24 hour seven- 
day week basis, closing down for maintenance 
for short periods during the year. The Spondon 
“H” plant is so arranged that turbines and 
boilers can be taken out of service for mainten- 
ance without interrupting the supply of steam. 

The steam is supplied through a 30 in dia main 
which is over 2,000 ft long. It is supplied at 
160 lb per sq. in at 510° F. The main wanders 
through the factory area and breaks down into 
two 22 in dia pipes and so on. 

No condensate is returned from the factory 
at all, meaning that the power station plant runs 
on 100 per cent raw water all the time. This 
raw water is obtained from the Derwent via 
British Celanese process systems at a temperature 
of about 130° F and is fed into raw water booster 
pumps which feed the water treatment plant. 

This Permutit plant is the largest installed in 
any CEGB power station and has a maximum 
continuous output of 765,000 lb per hour. It 
delivers water to the system at a temperature of 
228° F. The plant is such that it can deliver 
500,000 Ib per hour with one lime tank, one base 
exchanger and one filter out-of commission. 





Revolutionary I.C. Engine 


A two-stroke internal combustion engine having 
rotational movement only and yet retaining the 
gas-tight qualities of the reciprocating engine, 
has been developed and the makers say it shows 
great promise. 

Power to weight ratio is said to make the 
engine without a rival as such items as flywheel, 
crankshaft, connecting rods, water jacket, valves 
andso on are eliminated. A one litre size would 
weigh about 60lb when in the form of a 
production unit and approximates to a 10} in 
dia sphere. 

The “engine constitutes a mass containing 


12 cylinders, the whole gyrating on its own axis. 
Another axis is provided for 12 pistons, the 
latter are mounted on a spider and so arranged 
that the orbital path of the former during rota- 
tion, crosses the orbital path of the latter resulting 
in oscillation which is relative but not actual, 
the whole combined movement being completely 
free of vibration.” 

We hope to publish a fuller description of this 
interesting departure from orthodox practice 
later. 

William R. Selwood Limited, Chandler’s Ford, 
Southampton. 





Electrical output is about 20 MW, 3 MW of 
which go to power the station auxiliaries and the 
remaining 17 are consistently taken by British 
Celanese. A 132 kV sub-station allows any sur- 
plus output to be absorbed into the grid. 

Another distinctive feature of Spondon “‘ H ” 
is that it is the first of the Board’s stations to 
operate back pressure turbo-alternator sets 
and pass steam to an adjacent factory. Supplied 
by AEI, these sets are each nominally rated at 
10,120 kW with steam conditions at the turbine 
stop valve of 900 lb per sq. in and 875° F. 

The plant control room contains comprehensive 
telemetered information concerning steam and 
water in the form of a system mimic diagram. 
In addition, two recorder panels show the more 
important steam and water conditions and 
process steam output. An annunciator desk 
gives visual and audible warning to the plant 
control engineer of any abnormality in the system 
requiring his special attention. 








Student-Built Ground-Effect Machine 


Weighing only 250 Ib and 11 ft 5 in long, a small 
ground effect machine has been built by students 
of the College of Aeronautical and Automobile 
Engineering. 

The “ Skimmer ”’ as it is called, was designed 
by a former test pilot, Mr. D. R. Robertson, to 
obtain first hand experience of hovering and to 
Investigate different methods of control. It is 
simply constructed and can be easily stripped 
for modification. The Skimmer also demon- 
strates that a simple and inexpensive machine 
could be readily built for a small outlay in a small 


workshop using hand tools. This opens up its 
potentialities, especially overseas, within large 
undeveloped areas or over shallow water. 

A centrifugal fan about 2 ft 8 in diameter is 
driven through a vertical shaft and centrifugal 
clutch by a 40 bhp Johnson outboard motor. 
Air is guided in a duct to the outer edge of the 
machine where it is directed inwards at 30° 
creating a curtain of high velocity air. 

A foot-operated rudder bar moves forty small 
rudder blades which are located in the main duct. 
These control the direction of the craft although 
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actual movement over the ground is effected by 
tilting the machine in the required direction. 
This is done by the driver leaning over, as it 
has been found that the Skimmer is very sensitive 
to a movement of the centre of gravity. 

Hovering height depends on the weight carried, 
but with one up it is about 4-5 in at full power. 
Even with five persons—about 850 lb—it still 
has effective ground clearance. Bearing in 
mind the weight of the machine itself, this is a 
considerable lift. 

The Skimmer’s small size means that it 
is easily transportable by road on a trailer. 
Some of the working areas in sq. ft are given 
as follows: Fan intake—3-14, fan exit—3-49, 
duct exit—12-5, slot exit—3-1, and cushion— 
55-5. Excluding the engine, the cost of the 
Skimmer was £70 for materials and took ap- 
proximately 250 man hours. 


In the article ‘‘ Efficiency of Coal-fired Industrial 
Boilers ”’ (ENGNG., 14 April, ’61, p. 534) there 
are two printing errors. 

The initials of the author, Mr. Gunn, should 
have been “‘D. C.”, and the graphs in Figs. 3 
and 4 should have been transposed. 








On the Shelf 


By Frank H. Smith 


| oe. long ago, whem my relations with the 

Americans were still of the friendliest, 
I made some complimentary (I like to think) 
remarks about the reader service of the Toledo 
Public Library. The librarian still sends me his 
stuff, including the news-letter, so quaintly 
named The Tee-Pee. The latest says that a new 
*‘lusterchrome” (advt.?) postcard view from 
above the TPL Main Library is on sale in local 
shops and that they’ve bought 2,000 for library 
use. He certainly never misses a chance to 
boost his library, and from the tone of his hand- 
outs he has no doubt, I suspect, that the Toledo 
Public Library is tops in its class. Incidentally, 
he makes reference to a state committee for 
observance of National Library Week. Now 
what can that be? On one point he and I 
are in complete agreement: the invaluable part 
serendipity plays in a librarian’s work. He goes 
on to say ‘‘ Some scientists say they prefer using 
books and periodicals directly rather than 
abstracts or information retrieval machines 
because book-riffling allows for chance encounters 
with illuminating ideas or facts.” I would go even 
further and include with those abstracts and 
machines, too-close classification. For figure 
hunters, Toledo, with a population of 318,003, 
has a total outlay for 1960 of $1,068,148-01. 
I do like that cent. 

A few weeks back I caused some confusion to 
Publishing and Distributing Company Limited 
(Mitre House, 177 Regent Street, London, W1) 
by mentioning a service they offered, about which 
they seemed a bit vague. To show there is no 
ill-feeling (one assumes) they have sent a copy 
of their handsome Overseas Newspapers and 
Periodicals Guide Book, 7th edition, 1960 (30s). 
This is far more elaborate than any of the other 
periodical guides I have ever mentioned and gives 
very full particulars of every journal listed. 
It runs to over 460 pages. 

Of all the people who bestow a mother’s loving 
care on inanimate material, archivists must be 
supreme. Even their job, however, benefits from 
modern methods, and progress in this field is 
covered by Current Problems in the World of 
Archives, the papers from the IVth International 
Congress of Archives at Stockholm last year. 
Almavist and Wiksell, Stockholm, do them at 
Sw. kr. 16-50, and they are in English. 

The Thermophysical Properties Research Cen- 
ter of the School of Mechanical Engineering of 
Purdue University has very kindly let me have a 
copy of Cezairliyan, Lykoudis and Touloukian’s 
** Analytical and Experimental Study of a Method 
for Literature Search in Abstracting Journals ” 
(December, 1960) but I am afraid it is completely 
beyond me. If I have to do a literature search 
I just get in there and search, but these bods 
have converted the whole business into a mass of 
mathematical symbols, factors, and what-have- 
you, and I realise that when I am doing my little 
look I am really performing a task that makes 
Ernie* look like an abacus. 

I’ve just had cn Australian Government 
department’s ‘* Unclassified Accession List,” 
but whether unclassified means not confidential 
or not put in order I’m darned if I know. 
U.D.C. numbers all over the shop but they do not 
seem to be in numerical order. So perhaps I’d 
better not mention it at all? But it would be 
nice to get this classification ambiguity straight- 
ened out and if the bloke whom this cap fits 
reads this note perhaps he’ll drop me a line. 
Stop Press: just found two restricted reports, 
at least, among a crowd labelled ‘‘ Unclassified.” 
Or would you rather be a fish? Blast the 
English language and a murrain on those who 
muck it up. 

* Ernie: Electronic Random Number Indicator 


Equipment—for picking the winners of the State 
premium bond saving competition. 
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Cannibal Cars 


The Construction of Ford Specials. By JOHN 

Mutts. Batsford. (18s) 
The author is one of the small band of 
enthusiasts who build their own cars, and in this 
book Mr. Mills illustrates the various stages of 
constructing a special, using an existing second- 
hand car for the major mechanical components, 
and rebuilding them to suit one of a variety of 
glass-fibre body shells which are now available 
in two-seater, open-sports or coupé form. As 
the title indicates, Ford Eight or Ten cars form 
the source of supply (although pre-1937 vintage 
models are not recommended for the purpose), 
and as a result of this policy, the would-be 
builder is able to take advantage of the Ford 
service and exchange component schemes where 
necessary. 

In the early part of the book, the choice of 
the secondhand car is considered and instructions 
given on how to break it. I quote from the 


beginning of the third. chapter: “ The tools. 


needed for breaking are few and fundamental. 
You will want a good 2 lb hammer; a 4 Ib club 
hammer, three good-quality cold chisels,”’ etc., 
and while this is good advice, the author perhaps 
might have suggested soaking all the fastenings 
liberally with doses of penetrating oil, and 
leaving this to take effect while you have a quiet 
weekend looking at alternative body shells on 
the premises of stockists listed at the back of 
the book. 

After dealing with the problems of dismantling 
and sorting the useful components from the 
large quantities of scrap material, which, the 
author reminds us, are sometimes a little difficult 
to dispose of, the book tackles the more inter- 
esting job of examining all the parts, checking 
to see that they function correctly and are not 
unduly worn, and then explains the important 
features and some of the potential hazards and 
pitfalls that may be encountered during the 
building operation. 

Although the popular phrase “ do it yourself ” 
may well have originated in the special car 
building fraternity, Mr. Mills very wisely realises 
that there are often operations which are best 
performed by the specialist—the factory or the 
maker’s service department—because not only 
do they have the particular know-how, but they 
have the special tools, equipment and fixtures 
needed to carry out the operation effectively. 
Overhauling the gearbox and balancing the 
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brakes are two cases in point. In a number of 
instances the prospective builder is advised to 
check his components, consult his Ford dealer 
if he is in any doubt as to their seryj : 
and if necessary fit a replacement or reconditioned 
unit. This is sound advice, particularly ag 
builders of specials may well have 
enthusiasm than technical experience in Vehicle 
design and construction. 

With all the major units overhauled, the 
assembly can begin. The only really structural 
modification that is outlined is chassis stiffen; 
and here it seemed that rather more Precise 
information would have been useful, particy 
an outline drawing, giving in detail recom. 
mendations such as dimensions, thickness ang 
weld position (whether a number of tack welds 
or seam welding is required). 

With stiffened chassis, and all mechanical 
components in order, instructions are given op 
preparing and fitting the glass-fibre body, and 
here also more illustrations would be welcome, 
as apart from the flysheet there are no actyal 
illustrations of the completed car or even full 
views of the partly assembled vehicle—illustration 
being confined to a few details such as hinges 
and headlamps. However, the important check. 
points are listed, and some special instructions 
concerning attachment of metal parts to glass. 
fibre bodies are included. 

There is a natural temptation to take the 
vehicle on the road at the earliest possible 
moment, and Mr. Mills makes the point that 
too many amateur constructors tend to leaye 
the trimming “‘ for a while,” and as a result the 
car never gets trimmed. Undoubtedly the 
temptation is strong, but it should be resisted, 
and it must be remembered that a completely 
finished and trimmed special will attract far 
greater admiration than one which is obviously 
home-made. 

Finally, there are notes on legal points and 
insurance as applied to specials. 

This new book is directed towards the youthful 
builder of specials. The author has a cost- 
conscious approach, and describes the subject 
in simple language. There are three appendices 
which provide useful information regarding the 
supply of body shells, components and tools, 
and specification details of the Ford engines, 


JOHN RABSON 





Solid State Symposium 


Progress in Semiconductors. Volume 5. Edited 
by ALAN F. Gipson, R. E. BurGEss and 
F. A. Kr6GER. Heywood. (63s) 


The Hall Effect and Related Phenomena. By 
E. H. PutLey. Butterworths. (50s) 


Semiconductor Technology. A series of Papers 
Revised and Reprinted from ‘“ Research,” 
1958 and 1959. Edited by G. K. T. Conn. 
Butterworths Scientific Publications. (10s 6d) 


Until only a few years ago, the number of 
textbooks and review articles was inadequate to 
cope with the large scale of research on semi- 
conductors. More recently the situation has 
improved considerably. One notable con- 
tribution to this improvement has been made by 
the annual publication of Progress in Semi- 
conductors, Volume 5 being the most recent of 
these. It is already clear also that a significant 
contribution is being made by the series of 
monographs on semiconductors, the latest of 
which, the fourth in the series, deals with The 
Hall Effect and Related Phenomena. The third 
title under review, Semiconductor Technology, is 
a reprint of articles published in Research during 
1958 and 1959. 

Volume 5 of Progress in Semiconductors 
contains articles on semiconductor surfaces, the 
chemical bond in semiconductors, the theory of 


thermal conductivity, properties of indium 
antimonide and graphite, and the optical 
properties of semiconductors. There are two 
articles on the last topic, firstly on the absorption 
edge, its theory, experimental results on get 
manium and silicon, and their interpretation m 
terms of band structure, excitons and phonon 
spectrum. 

Secondly, there is an account of the effects 
of magnetic fields on the optical properties of 
semiconductors, including the transitions Cor 
responding with the absorption edge, the 
transitions from impurity centres, and the 
Faraday and related effects. The paper om 
indium antimonide has an emphasis on the 
optical properties, so that there is some bias 
in the volume as a whole towards this subject. 

This tendency is consistent with the important 
developments in the studies of optical properties 
of semiconductors in recent years, both i 
measurement technique and theoretical inter 
pretation. The treatment in several of these 
papers is fairly advanced. Three of them 
(surfaces, chemical bonds, indium antimonide) 
could be read profitably by graduates who had 
completed an honours course based on texts 
such as the book by Putley under review. 
remainder (absorption edges, thermal com 
ductivity, magneto-optical phenomena, band 
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e of graphite) require a more advanced 

Te cutical background. The articles are 
well written and can be thoroughly recommended. 
Putley’s monograph has a wider range than is 

t from the title, and covers many aspects 

of the transport properties of semiconductors, 
in other words, the processes involved when 
electricity or heat are transported, either in the 
ce or in the absence of a magnetic field. 
book describes the experimental methods 
used in work of this kind, the basic theory, the 
interpretation of experimental results, and the 
derivation of several of the important semi- 
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conductor parameters from these results. The 
behaviour of some of the well known semi- 
conductors is discussed in some detail. 

The treatment is intended for those involved 
in research on semiconductors and solid-state 
physics, and for honours students. This is an 
excellent book, well and clearly written, consistent 
in level, and with a mathematical treatment which 
should be appropriate, as intended, for final 
year honours students. 

Twelve articles are reprinted in Semiconductor 
Technology, four of them dealing with processes 
for making p-n junction devices in germanium 


Publications 


or silicon, and three with the preparation of 
high-purity germanium and silicon. Other 
topics included are infrared photocells, organic 
semiconductors, some optical properties of 
semiconductors, bismuth telluride, and devices 
based on the Hall effect and on magneto- 
resistance. While the emphasis is on the tech- 
nology, and no advanced theory is involved, the 
articles do make clear the essential physical 
principles. Collecting the articles in one volume 
provides a valuable survey of current interest. 


D. A. WRIGHT 
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Metallurgical Probing — Collected Methods 


The Physical Examination of Metals. Edited by 
Bruce CHALMERS and A. G. QUARRELL. 
dnd Edition. Edward Arnold. (168s) 

The object of this book is to provide for all 
those interested in the examination of metals an 
outline of the principles and potentialities of the 
wide range of physical methods now available. 
It will be of interest primarily to metallurgists 
and students of metallurgy, but physicists and 
mechanical engineers may find much of interest. 
This second edition bears little resemblance to the 
first edition in layout and content. A large 
number of new techniques have been included, 
whole chapters being devoted, for instance, to 
electron diffraction, neutron diffraction and the 
application of radioactive isotopes to metal- 
lurgy. 

Specialised optical methods of examination by 
phase contrast and polarised light techniques are 
dealt with at considerable length and the more 
standard metallographic methods of examination 
are only outlined. There are detailed sections, 
with numerous references, on electrical and ther- 
mal methods of examination, and later sections 
on damping capacity, ultrasonic flaw detection 
and measurements by mechanical vibration are 
equally comprehensive. 


The subject of X-ray diffraction, deserving a 
volume on its own to treat fully, is expertly 
condensed and_ characteristically numerous 
references are included. Fluorescent X-ray 
spectrographic analysis and the electron probe 
microanalyser are techniques likely to be of great 
importance in the near future, but these are only 
briefly mentioned. Some readers may consider 
that the section on electron diffraction is not 
clearly introduced but, nevertheless, this and the 
sections on neutron diffraction and electron 
metallography will prove very useful to a large 
number of research workers. 

Another section that should prove extremely 
useful is that concerned with the application of 
radioactive isotopes; nuclear theory is treated in 
just sufficient detail and this account is followed 
by a description of the various techniques of 
detection and measurement, the health hazard, 
waste disposal and the principles of isotope 
utilisation. 

Flaw detection by radiography is not included 
in the book but micro and auto-radiography, 
by means of which heterogeneity can be studied 
on a micro-scale, are described in detail. From 
the authors’ preface it is obvious that the omis- 
sion is intentional, although no explanation is 


offered. If this topic is not included because 
there are detailed accounts elsewhere, the last 
section on modern vacuum techniques could 
likewise be omitted. There is a stronger case for 
inclusion, one would think, since the chief 
attraction of the book should be that the reader 
can find reference to all available techniques, 
even if they are not all described in detail. 

Although each chapter is written by an exper: 
or experts on the particular topic, all follow the 
same pattern, with considerable emphasis on the 
theory of the methods, and all are carefully and 
clearly written. It is becoming increasingly 
more difficult for specialised scientific books 
to be written successfully except by a number 
of experts and the very high standard achieved 
in this book should encourage this form of 
writing. 

The book is offered at a price which may prove 
prohibitive, so it may not sell widely, but it should 
undoubtedly be purchased by all scientific 
libraries and establishments concerned with the 
examination of metals. There was a real 
need for a book of this kind for some time and 
it should become a standard reference work. 


J. HESLOP 





When Should the State Intervene ? 


Nationalized Industry and Public Ownership. 
re WILLIAM A. Rosson. Allen and Unwin. 
505) 


Professor Robson quotes Mr. Gaitskell as stating 
that “ the most vital question is how far greater 
social and economic equality can be achieved 
without more nationalization and public owner- 
ship.” He notes that Mr. C. A. R. Crosland 
says that, except for water, there are no more 
public utilities worth nationalizing and, except 
for steel, no more which are basic, like coal. 
If size were the criterion, shipbuilding, motors, 
chemicals, aircraft, radio and electrical equip- 
ment would be indicated, but Mr. Crosland adds 
that these industries are neither monopolies nor 
inefficient. 

Nationalization may improve the structure of 
such industries as electricity distribution and coal 
mining, but the weaknesses of the motor industry 
in such spheres as design and marketing are 
unlikely to be cured by this means. Nor does 
Mr. Crosland believe that industries working for 
highly competitive markets at home and abroad 
will prosper under a centralised corporation. 
He asserts that socialism’s aim, to substitute 
common interests for those of class, will not be 
advanced by setting up more public corporations. 

The Labour Party’s pamphlet Industry and 
Society drew attention to some 500 firms, 
responsible for about half total private invest- 
ment, and said that the path to equality lies in 
acquisition by the state of shares in these large 
companies, because this would enable the com- 
Munity to share in the capital gains which accrue 

almost automatically” to shareholders, while 
leaving the companies under their present man- 
agements. Professor Robson argues against 





this recommendation. There aré, he 
possible conflicts of interest. 

Did the Government do all that it could to 
make the activities of the Anglo-Iranian Petro- 
leum Company acceptable to Iranian national- 
ism, or were they inhibited by a wish for maxi- 
mum profits from their shareholding? Then, 
since an equity shareholder does not realise a 
capital gain unless he sells, the state will have to 
buy and sell shares if it is to make capital gains. 
This would lay the state open to the suspicion 
that its share operations had been influenced by 
foreknowledge of cabinet decisions. If the 
Government had, for example, a plan for road 
construction, its mere announcement might 
increase the prices of shares of companies supply- 
ing roadmaking materials. What would be 
easier than for a government to buy before, and 
sell after, the announcement? Again, the main 
attraction of equities is often capital apprecia- 
tion. If this were substantially reduced by the 
capital gains tax recommended by Industry and 
Society, the Government might find few buyers. 

Professor Robson rightly says that the Labour 
Party’s proposal to obtain revenue from shares 
instead of by taxation is the method of the 
Soviet Union, where most revenue is obtained 
by trading and manufacturing trusts owned by 
the state. Prices are fixed so as to yield what- 
ever sums the state needs to spend. The result 
is concealed indirect taxation. What would 


says, 


happen in the United Kingdom if the state owned 
large blocks of equities? The Government 
would influence companies to fix prices to 
maximise profits and, in time, would give them a 
privileged position to prevent them from being 
There would be far 


undersold by competitors. 


less parliamentary control, and public under- 
standing, of concealed indirect taxation than 
exists now with the present recognisable taxes. 

But there are still many socialists who believe 
that the Labour Party’s ultimate aim should be 
to eliminate private enterprise. Mr. J. Dugdale, 
M.P., wrote in 1957 that even at the then level 
of taxation some large firms were already trans- 
ferring their headquarters abroad. If taxation 
were tightened, the move to quit England might 
become a stampede. Many people, according 
to Mr. Dugdale, consider that, with an expense 
account and capital gains, hard work is worth 
while. What if both were taken from them? 
Mr. Dugdale doubts that entrepreneurs will 
develop production without the expected rewards. 
To combine a high degree of public control and 
of taxation would end in disaster. Private enter- 
prise cannot be “ milked” indefinitely to pay 
for welfare. He concludes that nationalization 
is the only way in which industry can be run for 
the community. 

Professor Robson criticises Mr. Dugdale’s 
view that nationalization will avoid difficulties in 
the private sector under a Labour government, 
and asks if they are not likely to occur also in the 
public sector. Are the directors, managers, and 
high level technicians, needed in public corpora- 
tions no less than in private, indifferent to 
financial incentives and oppressive taxation? 
The Labour Party pamphlet Public Enterprise 
asserted that the salaries paid to the executives 
of public corporations should not be less than 
those paid by private enterprise. 

It would, says Professor Robson, be rash to 
assume that men with administrative abilities 
and technical knowledge, in world wide demand, 
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will stay in nationalized industries if taxes are 
driving business men abroad. “In its policy 
statement on Equality, the Labour Party has 
already expressed concern at the emigration of 
scientific and technical personnel. The Labour 
Party will have to face up to these disagreeable 
questions sooner or later; and the sooner the 
better,’ he adds. 

Professor Robson offers six points by which 
to decide whether to nationalize or not. (1) Where 
a firm is working successfully, there is no point in 
nationalizing merely because of size. Only if 
an Official inquiry shows that it is abusing a mono- 
polistic position should it be nationalized. (But 
surely there are many more effective ways of 
dealing with a monopoly (2) Firms operat- 
ing abroad, or exporting, might meet sales 


resistance on political grounds in several coun- 
tries if nationalized. (3) If the state takes over 
an industry suffering from bad management, 
technical backwardness, or inadequate invest- 
ment, it will find it difficult to halt the momentum 
of decline. (4) The best results have been in 
industries which have come under public control 
early in their existence, like the airlines and 
atomic power. Public enterprise does better in 
new and expanding than in old and contracting 
industries. (But so does private enterprise) 
(5) It is a mistake to identify nationalization with 
giant, monopolistic industries. The optimum 
size for the unit in each industry should be 
ascertained and competition encouraged between 
Separate undertakings within nationalized indus- 
tries, or between public and private enterprise in 
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the same industry. (Professor Robson 
unaware that where, as in India, public and 
private enterprise compete with each other, the 
state tends to favour its own industrj ) 
(6) Although it was right to nationalize coal, 
electricity, railways, etc., in future it would be 
better to take over individual fims or set up 
new undertaking rather than a whole industry, 

Professor Robson argues that the Labour 
Party’s commitment to nationalize any fipy 
which is “ failing the nation’’ will saddle the 
state with inefficient or contracting industries 
How right he is! Why interfere with the natural 
economic process of liquidation or “ take-overs” 
that paves the way to change and growth? 


JOSSLEYN HENNESsy 





From Big Time to Strait Jacket 


The Great Organisers. by ERNEST DALE. 
McGraw-Hill, New York and London. (46s) 
Two important themes, each of them exceedingly 
interesting in themselves, are examined in this 
book. But they sit uneasily together. The 
first theme is that organization is an important 
tool for getting things done, indeed an indis- 
pensible one in modern complex society. What 
can be learned by studying major business 
organization successes of the past when these 
can be documented from ascertainable fact and 
when modern management theory is used in the 
analysis? This part of the book is exceedingly 
well done. The author then goes on to tackle 
the question: to whom should management be 
accountable? Regretably the author’s bridge 

between the two themes is a slender one. 

Dr. Dale takes four case histories. The first 
is how the du Pont organization adjusted itself 
in the second half of the last century to a tre- 
mendous growth in size without losing enterprise 
and initiative. The second is how the General 
Motors Corporation was rescued after the First 
World War from near disaster—also by good 
organization stemming from sound policies. 
The third case is of a man who fought his way 
into the United States steel industry in the first 
half of this century from the outside and suc- 
ceeded in building up a formidable and efficient 


production unit. The last case is an account of 
a struggle of centralization against decentraliza- 
tion and how the latter won. Thus two were 
management problems in the engineering indus- 
try, one in chemicals and one in metals. 

These examples are skilfully treated. To 
generalize, they show how success was gained 
by taking account to advantage of changing 
economic conditions. That is to say, none 
found success in being hidebound. The prizes 
went to those also who showed imagination, who 
were quite clear where they were trying to go, 
who were single-minded to the extent of ruthless- 
ness at times but were good employers who paid 
well and who could pick men and delegate 
responsibility to them. 

The author sees some of their success too in 
the fact that they were proprietors (in greater 
or less degree) in most cases. They lived and 
thrived in an age of rapid technical change when 
there was room for manoeuvre. They left 
behind (they were in effect gone by the end of the 
last war) a rapid rate of technical change in a 
world where there is less room for manoeuvre, 
where complexity is a major problem in itself. 
They have bequeathed this problem to the 
“organization men’’—the executives whom 
they trained (or some of them did) and who wield 
their power because they represent professional 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Products and Services 


Instrument Cases. ALFRED IMHoF Ltp., Ashley Works, 
Cowley Mill Road, Uxbridge, Middlesex. Inter- 
national catalogue of instrument cases and com- 
ponents—each item described in 10 languages. 
40 pp ill. 

Industrial Heat. INCANDESCENT HEAT Co. L1tp., 
Cornwall Road, Smethwick, Birmingham. The 
industrial heat service offered by the Incandescent 
Heat group includes furnaces, tinning plant, gas 
burners and vitreous enamelling. 30 pp ill. 


Speed Nuts. Smmmonps Accessories Lip., Byron 
House, 7, 8 and 9 St. James’s Street, St. James’s, 
London, SWI. Most recent developments in 
range of spring steel fastenings. Brochure. 
84 pp., ill. 

Aluminium for Cables. ALCAN (U.K.) Ltp., 30 Berke- 
ley Square, London, W1. The use of aluminium 
for insulated cables is described in detail with 
sections on characteristics, manufacture and 
protection, and a bibliography. Tables of capa- 
cities in appendix. 72 pp., ill. 

Forged Steel Rolls. THOMAS FirTH AND JOHN BROWN 
Ltp., Atlas Works, Sheffield 4. The manufacture 
of Firth Brown forged steel rolls is outlined with 
some coloured illustrations in brochure. 50 pp., ill. 

Teleprinters. CREED AND Co. Ltp., Telegraph House, 
Croydon, Surrey. The teleprinter network of 
~ grange Ltd. is described in coloured folder. 

pp., ill. 


New Books 


Kolbenverdichter: Einfiihrung in Arbeitsweise, Bau 
und Betrieb von Luft- und Gasverdichtern mit 
Kolbenbewegung. By CHARLES BoUCHE and KARL 
WINTTERLIN. 3rd edition. Springer-Verlag, Hei- 
delberger Platz 3, Berlin-Wilmersdorf. (DM 23.40) 

This is a short but valuable book on the design of 

piston-cylinder compressors for air and other gases. 

Although there are some minor blemishes in the 

introductory sections—for example, it is stated that 

the general pressure-volume relationship in compres- 
sion or expansion is of the “ polytropic’’ form— 
well-trained readers will take these in their stride. 

There are numerous drawings of the constructional 

details of large and small compressors, and the 

relative advantages and ranges of applicability of the 
different types are discussed. Although the market 
may be too small for any publishing firms to undertake 
it, perhaps some compressor manufacturer will 
finance translation of this book so that British 
designers will have the same opportunity as their 
German competitors to profit from its pages. 


Linear Graphs and Electrical Networks. By SUNDARAM 
SesHuU and Myrit B. REED. Addison-Wesley 
Publishing Company, Reading, Massachusetts and 
London. (74s) 


This text has grown out of a graduate course entitled 
** Foundations of Electric Network Theory ”’ organ- 
ised by Professor Reed at the University of Illinois 
in 1949, and since presented by both authors at 
Syracuse and Michigan State. 


Dictionary of Electronics. By HARLEY CARTER. 
George Newnes. (35s) 

Concise but explanatory definitions of terms used in 

radio, television, communications, radar, electronic 

instrumentation, and industrial electronics. Appen- 


management, and ownership is fragmented 
through a large number of stockholders. 

This is the second theme of the book. The 
case histories are no more than a historical back- 
ground—useful and readable as they are. There 
is no going back to the world of the case histories 
any more than there is the possibility of a return 
to the age of the dinosaurs. The successes of 
the case histories were indeed dinosaurs—to use 
the author’s phrase. In the age of giantism they 
were a big success. 

Today there is control by top management, 
ruling by committee with a vested interest in 
slow change, firmly entrenched against outside 
control from any source, self-perpetuating and 
enlightened and humane—but without the 
streaks of genius which the giants had. The 
book deals mainly therefore with the ways of the 
giants and ends with thoughts on strait-jackets 
for pigmies. 

It is none the less stimulating. There is a 
good and healthily sceptical opening chapter on 
management literature and for those who want 
to dig deeper into the case histories there are 
extensive appendices as well as an index which 
is inevitably to a great extent a list of names. 


G. E. TEwSsOoN 


The Reviewers 


Mr. John Rabson is a consultant with special interest 
in motor engineering, and is a regular contributor 
to ENGINEERING’S Automobile Review. He is an 
A.M.I.Mech.E., and a member of the Society of 
Automotive Engineers. 


Professor D. A. Wright, B.Sc., M.Sc., D.Sc., F.Inst.P., 
is head of the department of applied physics in 
the University of Durham, and was formerly 
employed in the research laboratories of the 
General Electric Company Limited. 


Dr. John Heslop is employed by the International 
Nickel Company (Mond) Limited as a research 
metallurgist, primarily concerned with the high- 
temperature properties of nickel-base alloys. He 
was formerly at Leeds University and with the 
Naval Construction Research Establishment, Dun- 
fermline, working on brittle fracture in steel. 


Mr. Jossleyn Hennessy, M.A., is an economist, 
broadcast commentator and London editor of the 
Eastern Economist, New Delhi. He is the author 
of several books, including The European Common 
Market: What Will it Mean to You. 


Mr. G. E. Tewson, M.A., is a partner in the firm 
O. W. Roskill Industrial Consultants. 





dices include circuit symbols, abbreviations, colour 
codes, conversion tables and valve bases. 


Basic Naval Architecture. By KENNETH C. BARNABY. 
3rd edition. Hutchinson. (50s) 

Written from the standpoint of the practising designer, 
the new edition of this comprehensive textboo 
contains additional material on super-cavitating 
propellers, hydrofoil boats, plastic materials for 
boat building and a note on the Volpich and Bridge 
method of paddle wheel design. 
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By Perkins-Volga 
to the Fair 


NDER an agreement with the Russian 
authorities a Belgian motor firm is 
fitting the PERKINS Four 99 diesel engine 
to the Volga car, which is about the 
size of a Ford Consul saloon. 

Starting later this month a Volga 
fitted with one of these 1-6 litre Perkins 
diesels will begin a 1,600 mile trip from 
Belgium to Moscow for the British Trade 
Fair. An export manager for Perkins 
will be driving the Volga, with another 
export executive also attending the fair, 
through Hanover, Berlin, Warsaw, 
Minsk and Smolensk. 

An indication of the special interest 
Soviet automobile engineers have taken 
in the Perkins engined Volga is given 
in the arrangements made for the car to 
be taken 300 miles east of Moscow to 
the Gorki motor factory for examina- 
tion by experts. 

After the British Trade Fair, the car 
will be driven to the Poznan Inter- 
national Fair,'Poland, where the PERKINS 
Group are exhibiting diesel engines, 
outboard motors and gas turbines. 


Canadian Ferry Boat 
Engines by Paxman 


Propulsion and electrical generating 
machinery for two Canadian _twin- 
screw ferry boats to operate between 
Swartz Bay, near Victoria and Tsaw- 
wassen, near Vancouver, is to be made 
by Davey, PAxMAN, the Colchester 
engineers. 

The two ferry boats, each of 3,000 
tons, are for the British Columbia Toll 
Highways and Bridges Authority. When 
complete they will join two sister ships 
carrying cars, trucks, trailers and pas- 
sengers. 

Four 16 cylinder Paxman diesel 
engines will provide the propulsion 
power of 6,000 shp in each ship. Elec- 
trical power of 1,500kW will come 
from three 12 cylinder diesel generating 
sets. There will also be an additional 
Paxman generating set of 150kW 
capacity in each ferry boat for harbour 
and auxiliary work. 

The contracts, worth £400,000, were 
Placed by the VicroRIA MACHINERY 
Company and BurrarD Dry Dock 
Limited, of Vancouver. 


Central Heating with 
Indigenous Fuel 


The NationaAL Coat Boarp’s brisk 
sales efforts are meeting with success. 
One of the pleasing aspects of the 
Board’s Promotional activities is the 
way in which useful social objectives 
get a helping hand, more or less as a 
by-product. 

Mr. Alfred Robens, the NCB chair- 
man, has recently opened in Pimlico a 
Victorian house now converted into 
two Malsonettes and a bed-sitting room, 
all equipped with modern solid fuel 
appliances for space and water heating. 
In one of these new homes even the 
cooking is by solid fuel. The NCB 
leader had arrived in Pimlico from 
Opening a newly built semi-detached 


ENGINEERING 5 May 1961 











house in Newcastle provided with solid 
fuel burning central heating. 

In London he was able to announce 
that reports of notable success in the 
NCB’s solid fuel domestic central heat- 
ing campaign are coming in from all 
over the country: The consumption of 
domestic solid fuels is now running at 
around 30 million tons a year and the 
NCB is showing no sign of allowing 
this to decline. 


Construction Plant Makers 
Show Their Paces 


The first major exhibition to be held at 
the Crystal Palace for 25 years will be 
the International Construction Equip- 
ment Exhibition which will open on 
15 June and last until 24 June. It is 
claimed that it will be the most com- 
prehensive display of construction plant 
ever assembled. 

The British industry is larger than all 
of its continental rivals. It is currently 
producing £100,000,000 worth of equip- 
ment annually and exporting half—more 
than £1,000,000 worth a week. 

Equipment on display will range from 
the smallest hand mechanical power 
tools to the largest earth-moving and 
road-making machinery, much of which 
will be seen in action on two proving 
grounds that are being prepared. 
A 300 ft long Bailey bridge will straddle 
the proving grounds, thereby providing 
a first class grandstand view of the 
demonstrations. 

To date, over 170 companies will be 
represented at the exhibition including 
50 from overseas: Belgium 2, France 6, 
Holland 1, Italy 3, Sweden 2, Switzer- 
land 2, United States 2, and West 
Germany 32. 

The exhibition is sponsored jointly by 
the Federation of Manufacturers of 
Construction Equipment, the National 
Federation of Building Trades Em- 
ployers and the Federation of Civil 
Engineering Contractors. 

The London County Council, owners 
of the 200 acre estate at Crystal Palace, 
are proposing to redevelop the whole 
area. One of the main features will be 
the National Recreation Centre already 
under construction. The second main 
proposal relates to the ground on which 
the old Crystal Palace formerly stood 
and the surrounding terraces, 40 acres 
in all. 

This area the LCC intend to reserve 
as an exhibition centre of national 
importance and the construction equip- 
ment exhibition is the first step towards 
this goal. 


Hematite Pig Iron Record 
from One Blast Furnace 


From being blown in on April 11, 1953, 
a 14 ft hearth diameter blast furnace at 
Millom, Cumberland, has produced 
more than a million tons of high grade 
Hematite pig iron. The eight year old 
blast furnace, now closed down for 
relining is part of the equipment of the 
MILLOM HEMATITE ORE AND IRON Com- 
pany at their 94 year old Millom works. 

In the course of its eight year cam- 
paign the blast furnace absorbed 813,142 
tons of coke and 1,861,420 tons of ore 
and other materials. A hand charged 


furnace, this has involved the filling, 
pulling, hoisting and emptying of over 
5 million barrows. 

The company are on safe ground 
when they point out that no other 
furnace of similar size has achieved this 
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tonnage. The final total is more than 
250,000 tons above the previous Millom 
record from one unit, from blowing in 
to'closing down. The Millom company, 
the largest producer in Britain of high 
grade Hematite pig iron, own and 
operate three Hematite ore mines in 
Cumberland. 

A new biast furnace, recently com- 
pleted at a cost of about £500,000, was 
lit on 3 May at the Millom works. 


Export Explorations in 
North and South America 


Leaders of the WESTERN HEMISPHERE 
Exports Councit (formerly the Dollar 
Exports Council) are again busily 
touring their part of the world bringing 
back up to date information on the 
opportunities for British manufacturers 
and urging the business man to go out 
and prospect for himself. 

Sir Bertram Waring has just returned 
from touring the Argentine, Brazil and 
Uruguay, and Sir Charles Hambro is 
back from Mexico. 

Lord Rootes, the Council’s chairman, 
arrived in New York late last month, 
starting a five week tour of the United 
States, Canada and the West Indies. 

Another Council member, Mr. 
W. J. M. Longmore, has flown from 
London on the first leg of a trip through 
Peru, Chile, and the Argentine. Mr. 
T. H. C. Raikes, chief executive of the 
Council, is surveying the outlook in 
Central and South America. 

In the course of his 15,000 mile 
expedition, Lord Rootes is meeting 
senior United States, Canadian and 
Caribbean executives and Government 
Officials to discuss methods by which 
British exports can be expanded in 
these markets. Before leaving London, 
Lord Rootes declared: ‘‘ We are still 
not grasping the opportunities of the 
Western Hemisphere. The only real 
way to assess the potential of these 
important areas is to go and see for 
oneself.”’ 


Aviation Show Planes 
for Instant Sale 


Ranging in price from £1,000 to around 
£400,000, private and business aircraft 
were on show at Coventry’s civil airport 
last weekend. Facilities had been laid 
on so that the customer who had looked 
over those of the 45 types that interested 
him could make his decision, arrange 
the purchase, and in some cases fly the 
aircraft away from the airport. 

Organised by W. S. SHACKLETON 
(AviATION), the civil air show drew its 
exhibits from the United States, France, 
West Germany, Czechoslovakia, Bel- 
gium, Italy, Holland and the United 
Kingdom. One American aircraft, 
currently touring Europe, the Middle 
East and Africa, the Grumman Gulf- 
stream, has twin Rolls-Royce Dart 
turboprop engines. 

The first two aircraft being shown by 
BEAGLE (British Executive and 
General Aviation) suggest that as their 
pack grows in number it will make a 
major contribution around the world 
to business and personal flying. 

The Airedale is a four seat develop- 
ment from the well known Auster series 
of high-wing light aircraft. With an 
interior of saloon car style the A109 
Airedale has spatted, tricycle under- 
carriage with a steerable nosewheel. 

Power for the Airedale is by a 








180 bhp Lycoming O-360 engine driving 















a McCauley constant speed propeller. 
The cruising speed is rather more than 
140 mph and the maximum tankage 
range 1,050 statute miles in still air. 
Important provisions that have been 
made in the Airedale are those for the 
installation of complete airline standard 
instrumentation for day and night all 
weather flying. Panel space is provided 
for comprehensive radio equipment, 
including full airways navigational aids. 
A rotating anti-collision beacon is 
fitted as standard. 

BEAGLE’s A6l1 Terrier is a two or 
three seat trainer tourer developed from 
the Auster Mk. 6 used by the British 
Army. Using a 145 bhp de Havilland 
Gipsy Major 10 engine the Terrier has 
a cruising speed of 110 mph. This civil 
form of the military Auster Mk. 6 has 
been given extensive sound proofing 
and draught proofing for the whole 
cabin. 

Both aircraft are sharply competitive 
in price. The Airedale in its standard 
form costs £4,750 enabling BEAGLE 
to claim that it is the cheapest four seat 
aeroplane available in the United 
Kingdom. The Terrier standard model 
is £1,995, giving it the parallel claim 
to be the cheapest two seater. 


Process Machinery 
Sold at Leipzig 


All five process machines shown at the 
Leipzig Fair by the APEX CONSTRUCTION 
Company, who are chemical and special 
process engineers, were bought by the 
East German Government at the end of 
the fair. 

Four machines are going to the VEB 
LEUNA-WERKE WY, the largest chemical 
and plastics producing concern in the 
Republic, and the fifth has gone to VEB 
SCHLEIFMASCHINEN-WERKE, at Dresden. 

The Apex machines were a com- 
minuting mill, two Y-cone blenders for 
mixing dry powders, a cutter mill for the 
granulation and size reduction of 
plastics, leather and fibrous materials 
and a compacting press for the manu- 
facture of parts from metal, ceramic 
and glass powders. 

Each of the machines, which are 
widely in use in pharmaceutical, chem- 
ical, food, powder metallurgy, ceramic 
and related industries, set off a large 
volume of inquiries during the period 
of the fair. The machine going to 
Dresden is the compacting press. It is 
to be used for the production of small 
grinding wheels. 


Planning Officer 
Commended by Tecalemit 


Announcing the decision to build a 
factory at Pool, Camborne, Cornwall, 
TECALEMIT Limited, of Plymouth, 
Devon, make a special point of paying 
tribute to the efforts of Mr. Heck, the 
Cornwall County Planning Officer, in 
assisting the negotiations between the 
company and the various Ministries 
and authorities. 

Tecalemit intend, now that agreement 
has been reached with the Board of 
Trade, to put up a building of about 
30,000 sq. ft on a 15 acre site. This 
works is expected to be fully operational 
ina year. The labour force at that time 
is forecast at 250 strong. 

While the building is going on the 
company are opening a pilot plant in 
Camborne on a site recently vacated by 
a garage concern. 
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The Chubb 
‘‘ Standard 
Quality ”’ 
Safe 


Have you ever imagined your- 
self a safebreaker? The safe 
manufacturer’s research engi- 
neers do so regularly as a 
normal part of their job. 


HE Chubb safe takes sides with its owner in 
the battle against crime. The era of rapid 
technological advancement in which we live 
assists the safebreaker by providing him with 
more effective destructive equipment—or would 
do so, were it not for unceasing research on the 
part of the safe manufacturer to keep one step 
ahead in the provision of anti-burglar protection. 
Safe construction utilizes the best in British 
engineering practice, and may be regarded as a 
marriage between heavy engineering as rep- 
resented by the safe body and door, and the 
precision engineering embodied in the lock. 
Chubb and Sons’ Lock and Safe Company 
Limited, of Tottenham Court Road, London, 
WI, produce safes and cabinets providing a 
wide range of degrees of protection. At one end 
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of the scale are fire-resisting filing cabinets 
designed to protect paper records in the event 
of a fire. At the other end are the strongroom 
doors used by jewellers and banking concerns, 
affording the maximum protection against any 
known kind of attack by a safebreaker including 
oxy-acetylene and oxy-arc blowpipes, drills and 
explosive. ENGINEERING has chosen the 2215 
Standard quality free standing safe offering fire 
and burglar protection as the subject for this 
Product Profile, since it lies midway between two 
extremes and is probably the most truly rep- 
resentative and popular Chubb product. 

Unlike any other engineering product, the 
design criteria for a safe are based entirely on 
abnormal conditions of service. The chances of 
a safe ever meeting the treatment it is designed 
to withstand during its life are still remote. 
Here we have a product displaying engineering 
enterprise of the highest order, designed not 
only to meet extreme conditions of heat, shock 
and heavy loading (in case it becomes buried due 
to collapse of a burning building)—but also 
human ingenuity in the form of sustained and 
deliberate attack upon its structure. 

Thus in engineering, as in other walks of life, 
there is always an exception that proves the rule. 
Chubb’s research engineers not only have to pit 
their brains against physical problems, but they 
must also take the part of psychologists. As a 
normal part of their job they have to keep an 
ear to the ground in order to both discover and 
visualize the methods the determined safebreaker 
is likely to try next. The successful security 
equipment manufacturer is the one who sees 
changes in the criminal’s methods first and 
recognizes their significance. 

Many products previously considered in this 
series of articles have been designed to with- 
stand a certain degree of operational abuse, 
which means that the designer has to assume the 
part of the user or operator. The safe, too, 
must provide reasonable convenience to its user; 
but this consideration does not detract from its 
main function, which is to resist deliberate acts 
of sabotage. Rather than the degree of assistance 
it offers man in the performance of a certain 
operation, it is the resistance the safe puts up to 
hostile interference that is the prime factor in 
its success. 

The fight by law-abiding citizens against the 
criminal element in their midst has been with us 
since society began, and the use of research to 


Fig. 1 (left) Line dia- 
gram showing the dimen- 
sions of a 2215 Standard 
quality anti-blowpipe and 
fire-resisting safe. 


Fig. 2 (right) Safe in the 

open position showing the 

standardized racking for 
adjustable shelves. 
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combat methods of burglary of growing effective. 
ness is nothing new. In 1818 a certain Jeremiah 
Chubb invented a detector lock to prevent theft 
in Portsmouth dockyard. He entered into 
partnership with his brother Charles Chubb to 
market the lock, and two years later the business 
moved to London. It has since grown steadily 
under the auspices of several generations of the 
Chubb family to an organization employing 
nearly 3,000. Today the present chairman, the 
Hon. George Chubb, is a direct lineal descendant 
of the early founders. 

The company seriously started to make safes 
in addition to locks about 1850. Originally 
their factory premises were in London just off 
the Old Kent Road, but in 1909 a move was made 
to Wednesfield Works, Wolverhampton, the 
old works having become inadequate. Wednes- 
field is still the main factory, and now the 
company have their head offices in London, and 
another factory at Leyton, Essex. 


SAFE DESIGN 


The basic conception of a safe as a box with 
a lockable door has remained unchanged since 
the first ones were introduced. Iron and later 
sheet steel were used as the principal material, 
with some kind of heat insulated internal lining 
for fire protection. At first the metal sheets 
were riveted to corner angles, and after this form 
of construction had given way to welding the 
sharp corners were rounded off to give the safe 
its characteristic appearance of today. 

Fig. 1 shows the outline of a Chubb Standard 
quality size 2215 safe—security considerations 
render it inadvisable to include any constructional 
details. The 2215 costs £167 without special 
fittings and is the smallest and possibly the most 
attractive in the Chubb range. Five larger 
sizes are also made, the largest having an 
internal capacity of 21-8 cu. ft. The features 
here described apply to all six unless stated 
otherwise. 

The term ‘ Standard ’’ quality denotes the 
use of Chubb’s secret oxy-acetylene resisting 
cast alloy called APB, produced in their own 
foundry. The alloy lining is situated between 
the inner and outer steel plates all round the 
safe and in the door. Fire resisting material 
fills the intervening spaces to give a total body 
thickness of 44 in. Tough Siemens steel is used 
for the 2-section outer body and back plates, 
which are electrically welded to form a casing 
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Fig. 3 A product on the defensive must always try to be one step ahead of its attacker. 
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of great rigidity, with the door frame and 
locking rebate integral. The door is 2 in thicker 
than the body due to the bolt chamber, and a 
similar degree of protection is incorporated. 
Access to the bolt chamber is gained by means 
of a hinged fire-resisting pan at the back, and 
the door hinge pivots have hardened steel 
wearing parts. 

The less obvious features of mechanical 

ingenuity built into a 2215 safe against bur- 
glarious attempts are listed hereunder: 
Boltwork.—The door is secured by three moving 
bolts at the handle side and three fixed bolts at 
the hinge side, engaging directly with the formed 
body front section. The number of bolts 
increases with size of safe, to a maximum of 
six at each side. 
Locking.—Normally a seven-lever key lock is 
fitted, but a four-figure keyless combination lock 
can be provided alternatively or additionally 
to customer choice. The locking mechanism is 
so designed that there is direct locking into the 
bolt-throwing mechanism, plus secondary locking 
in the form of two cross-locking members as an 
additional safety margin. 

The combination lock has the twin advantages 
that no keys exist that might be stolen, and no 
aperture is presented into which explosive may 
be placed. The chances of the burglar guessing 
or finding the correct combination are millions 
to one. A distressing feature of many burglaries 
these days is the amount of “ inside information ”’ 
that the gang succeed in obtaining, often from 
trusted people within the victim’s employ. So 
the importance of dispensing with loose keys 
is greater than might be at first thought. Dial 
check locks and anti-observation shields (to 
prevent anyone watching the combination being 
worked) can be provided with combination 
locks at slight additional cost. 

Emergency Relocking Device.—This device takes 
charge if the safe is subjected to the shock of 
explosion, and is carefully adjusted so that it 
cannot act inadvertently. Once it has operated 
there is no way in which the safe can be opened, 
even by the person possessing the key or knowing 
the combination, except by having it taken back 
to Chubb’s works. This gives the company the 
chance to scrutinize the effect on the safe and 
determine the full extent of the damage, and is 
one of the ways by which they have built up their 
specialist experience over many years. 

Time Lock.—The 2215, the baby of the family, 
is the only one of the Standard quality range 
not eligible for having Chubb’s 120-hour time 
lock. This device consists of a high quality 
clockwork mechanism completely self-contained 
within the safe and operating independently of 


Fig. 4 (left) The results 

of an unsuccessful at- 

‘empt by oxy-acetylene 

on a Standard quality 
2215 safe. 


Fig. 5 (right) Heavy 


‘engineering to beat the 


burglar—one half of the 
body plate of a safe being 
flanged prior to boxing. 


the normal locks. Before leaving the building 
the user sets the time lock to go off guard at 
a selected hour. Until this time the door is 
unopenable even by means of the normal 
unlocking arrangements. The time lock move- 
ment is duplicated to guard against breakdown, 
which might otherwise leave the user in the 
unhappy position of being unable to open his 
own safe. 

One factor that does not worry the safe 
designer is portability. Weight is an asset in a 
free standing safe which might otherwise be 
liable to bodily removal. Even the 2215 weighs 
} ton. 

Unlike any other engineering product, stan- 
dardization of some of the general features is 
a definite disadvantage, since the burglar would 
soon learn to familiarize himself with the 
position of vital parts. Periodically changes are 
deliberately introduced in the internal layout, 
a factor which has to be reconciled with 
standardization of components as an aid to 
economical production. 

The Standard quality range just described is 
paralleled by another known as the Commerce 
quality. The latter are simply cheaper versions, 
resistant to fire, drills and explosives. A range 
of jewellers’ safes is also offered, but they are 
larger, stronger and quite distinct from the 
Standard and Commerce quality ranges. 


BUSINESS 


A large percentage of the company’s total 
business is overseas. There are associates with 
manufacturing capacity in Australia, Africa and 
Canada, and the company is represented by agents 
in 70 other countries. In the United Kingdom 
the number of indictable offences committed 
under the heading of breaking and entering has 
risen from 10,853 in 1938 to over 30,000 today, 
and is still rising. 

The company’s selling philosophy is simple; 
to strike a balance between time and given risk. 
Given unlimited time a skilled safe-breaker, or 
““peterman,”’ is certain to succeed eventually in 
entering a safe or strongroom. For this reason 
Chubb dislike the term “ burglarproof,”’ since 
no safe could properly be so described; nor 
can one be made 100 per cent fireproof. The 
importance of the time factor cannot be over- 
emphasised, since on it depends the degree, and 
hence the cost, of protection recommended to 
meet a customer’s particular security problem. 
To provide protection for a few hours is a 
totally different matter to that for a weekend. 

Protection itself can take two basic forms, the 
degree of resistance built into the safe itself 
and the number of external aids such as locked 
doors, a watchman, burglar alarms; or even 
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closed circuit television. Chubb will perform a 
survey of any prospective customer’s fire and 
burglary security arrangements and recommend 
improvements free of charge, a service that often 
is not called upon until trouble occurs. 

To promote sales, therefore, Chubb have to 
convince their customer that his existing security 
measures are inadequate, before a thief gets in 
and proves it. 

IDEAS 

If continuing success in selling safes can be 
attributed to any one factor it is a steady flow 
of new ideas. Chubb operate a_ suggestion 
scheme among their employees for improvements 
in production methods, with remuneration. 

Internal security among the staff is also 
essential, and there can be few engineering 
concerns so dependent upon individual honesty. 
Pride in the job is fostered by a good apprentice- 
ship scheme and exceptionally good social and 
welfare facilities. Although now employing 
over 1,000 in the main factory at Wolverhampton 
apart from their other premises, the company 
still operates as far as possible on the principle 
of a close-knit family business. Father-and-son 
relationship is encouraged as a means of ensuring 
recruitment of trustworthy personnel. 

Safe locks would be a story in themselves; 
suffice it to say that Chubb employ hundreds 
of different lock and key designs, and a safe 
may be fitted with a wide variety of them. 
During production a safe and its lock are not 
united until the last possible moment, for obvious 
security reasons. Even then, since the safe is 
only identifiable by a number, its final destination 
is known only to a few. 

Perhaps the biggest deterrent to safe breaking 
or “ popping a peter’ is demoralisation of the 
peterman. The manufacturer himself is never 
demoralised so long as he keeps something new 
up his sleeve. 

Demoralisation is therefore the keyword to 
successful safe design. Nothing can be more 
disturbing to the peterman than to find that the 
further he succeeds in penetrating the safe the 
stronger is the protection. Eventually he will 
find that he cannot reach the contents in the 
limited time at his disposal ; but only after several 
hours’ hard work in a dark and fume-ridden 
room. Fig. 4 shows the effect of an unsuccess- 
ful attack on a Chubb Standard quality safe. 
The burglar tried first to cut around the lock, 
and eventually succeeded in piercing the outer 
steel door plate. But then he encountered the 
APB alloy lining, and so transferred his attention 
to the side of the casing, with the same result. 

Would you have felt comfortable in the peter 
man’s shoes? 
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Plans for Britain’s 


The British National Committee on Space 
Research, the United Kingdom Steering Group 
on Space Research and the United States 
National Aeronautics and Space Administration, 
have now agreed on the scientific instrument 
payload to be placed in Britain’s second space 
satellite. The instruments, as in the case of the 
first British satellite, will be developed and 
made in Britain. 

The International Committee on Space Re- 
search (COSPAR), which has recently been 
meeting in Florence and under whose aegis the 
offer to launch satellites was first made, has 
been informed of this extension of the joint 
UK/USA programme. 

The experiments for the second satellite are 
designed to measure radio emissions from the 

laxy at wavelengths too long to penetrate the 
earth’s atmosphere; to measure the vertical 
distribution of ozone, in the regions of the 
atmosphere in which it is formed; and to measure 
the number and size of fine dust particles 
encountered by the satellite. In addition, the 
galactic radio equipment is designed to gain 
information on the electrical conditions of the 
high atmosphere. 

It is expected that the satellite will be launched 
in about two years from now. The orbit will 
probably pass over Britain and the USA and it 
should be possible to receive radio information 


Second Satellite 


in both these countries and in stations throughout 
the Commonwealth. 

« As in the case of the first British satellite, 
which should be launched about a year earlier, 
the vehicle will be a Scout, four stage, solid 
propellent rocket system. It is expected that the 
satellite orbit will range between 300 and 2,000 
kilometres above the earth’s surface. 

The experiment to measure galactic noise, in 
the range 0-75 to 3:0 Mc/s will come under the 
supervision of Dr. F. Graham of the Mullard 
Radio Astronomy Laboratory, Cambridge. There 
will be three main objectives: (1) to measure the 
intensity of the galactic background at as low 
a frequency as possible under known conditions 
of receiver sensitivity and under known con- 
ditions of ionospheric effects on propagation 
and aerial impedance; (2) to watch for temporal 
or spatial variations of galactic radiation; and 
(3) to explore the electron density in the upper 
““F” region. 

The measurement of atmospheric ozone, by 
(1) a spectrum scanning method and (2) a method 
in which a broad band of the spectrum is 
observed, will be under the supervision of 
Dr. R. Frith and Dr. K. H. Stewart, of the 
Air Ministry, Meteorological Office, London. 

This experiment will have as its main objective 
the measurement of the vertical distribution of 
ozone in the earth’s atmosphere as frequently 


and in as many places as possible. These 
measurements should add to existing knowledge 
of the processes forming and destroying ozone, 
of the air motions which distribute it and of the 
effects of ozone on the thermal equilibrium of 
the upper atmosphere. Measurements will be 
made of the intensity of the radiation received 
from the sun at selected wavelengths in the 
ultra-violet ozone absorption region at times 
when the satellite is entering or leaving the 
earth’s shadow and the solar rays have to pass 
through the earth’s atmosphere to reach the 
satellite. 

Measurement of micrometeorite density will 
be under the supervision of Dr. R. C. Jennison 
of the Nuffield Radio Astronomy Laboratories, 
University of Manchester, Jodrell Bank. 

Dr. Jennison’s experiment has as its objective 
the detection and measurement of micro- 
meteorites encountered by the satellite. A tech- 
nique will be used in which the holes formed in 
a thin metallic film by the impact of micro- 
meteorites will be detected by an optical method. 
Sunlight passing through the holes will fall on 
a photosensitive strip of solar cells and give a 
signal from each hole in turn, from which the 
numbers and size distribution of the micro- 
meteorites can be deduced. The sensitivity of 
the technique will allow micrometeorites of one 
micron diameter to be detected. 





Gas Analysis Technique Developed for Hospitals 


A new method of analysing a patient’s breath, 
while he is under anaesthetic in an operating 
theatre, is being developed at the Royal College 
of Surgeons. It is expected that it will give 
anaesthetists a finer control of the patient’s 
condition than is possible at present. 

During inhalational anaesthesia, the patient 
takes in a complex mixture of gases, consisting 
partly of fresh anaesthetic and partly of expired 
gases which are purified and used again. Precise 
knowledge of the composition of the inhaled 
mixture would be of great value to the anaes- 
thetist, but methods of obtaining such an 
analysis quickly have not previously been 
available. 

Research workers at the Shell Research Centre, 
Thornton, Cheshire, in their investigations on oil 
and fuel, have become highly skilled in the use 
of a comparatively recent technique of gas 
analysis known as gas chromatography. In 
this, a minute sample of the mixture of gases to 
be analysed is injected into one end of a long 
tube containing special chemicals and emerges 
at the other end as separated gases which can 
be quickly identified and measured. 

Workers in the Research Department of 
Anaesthetics in the Royal College of Surgeons 
were aware of the research that was being 


conducted by workers at Thornton, and sought 
their assistance. A cooperative research study 
was then established between Mr. E. R. Adlard 
of Thornton and Mr. Dennis Hill of the Royal 





A new technique, developed jointly by Shell and 
the Royal College of Surgeons, can analyse a 
patient’s breath in half a minute. 


College of Surgeons to find a means of applying 
gas chromatography to the needs of the anaes- 
thetist. 

The result has been the development of 
equipment that is capable of analysing a patient’s 
breath in half a minute. Already the apparatus 
has been reduced to about the size of a table 
television set and a prototype apparatus (seen 
in the illustration) has been made by the British 
Oxygen Company Limited. Work is going on 
at the College to reduce the size still further, 
so that it may fit neatly on to the anaesthetist’s 
trolley. 

So far, this technique has been used only on 
experimental subjects in the laboratory, though 
samples of breath from patients under anaes- 
thesia in hospital have been sent to the college 
and analysed. The next step, which is expected 
soon, is to hold a full-scale trial in an operating 
theatre. Eventually, it is hoped that the new 
apparatus will be a part of every anaesthetist’s 
equipment. 

The new method can also be used to analyse 
the amount of anaesthetic dispersed into a 
patient’s blood and tissue. From the anaes- 
thetist’s point of view, this may prove to be an 
even more important application than res- 
piratory analysis. 





Tough Metals Shaped by Electrical Explosion 


Electrical explosions are being employed by the 
United States General Electric Company in a 
project to develop low-cost shaping of hard-to- 
form metals such as titanium, stainless steel and 
tungsten. 

General Electric believe that the new process 
May eventually save millions of dollars a year 
now spent in the working of these metals. 
Electro-spark forming would eliminate storage 
and handling problems associated with chemical 
explosives and would make isolation of metal- 
forming facilities unnecessary. 

Under development at the company’s General 
Engineering Laboratory, the mew process is 

Tibed as “ capacitor discharge electro-spark 
forming.” No chemical explosive is used, the 
explosions are induced entirely through a build- 





up of electrical energy. About 35,000 volts is 
being used at present but, eventually, 100,000 
volts or more may be used. 

Metal forming is done under water which is 
used as an efficient medium for shock trans- 
mission. The electrical blasts create intense 
shock waves which are directed against the 
metal pieces to be formed. Upon impact, the 
metal instantly takes the shape and surface texture 
of the die into which it is blown. 

The die is evacuated to remove air pockets 
that could cause irregularities. Forming is done 
at room temperature and no preheating of the 
metal is needed to make it ductile; the formed 
pieces require relatively little finish machining 
after removal. 

The new process is expected to be useful in 


making parts of such exotic metals as titanium, 
niobium, tungsten, molybdenum and certain 
steels and beryllium alloys. Of these, General 
Electric have already successfully shaped the 
first two, as well as beryllium-copper and the 
more difficult grades of stainless steel. It is 
believed that the electro-spark technique can 
also be used with tungsten and molybdenum, 
but these metals, which are exceptionally hard 
to form, have yet to be tested. 

The company have, however, already succeeded 
in forming pieces that are up to 10 in in dia- 
meter and # in thick by the new process. The 
forming of much larger pieces is considered 
feasible and electro-spark forming of sections 
10 ft or more in diameter and at least an inch thick 
is contemplated for the future. 
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Getting to Grips with Dry Corrosion 


Corrosion is one of the most 
common of engineering haz- 
ards. While much valuable 
empirical knowledge exists at 
the moment a reasonable de- 
gree of control can only be 
achieved through systematic 
research. 


sed RY corrosion” is now a fairly well 

accepted phrase. In the _ simplest 
terms, it refers to the destruction of a metallic 
material by chemical processes that do not 
involve the presence of a liquid electrolyte. In 
dry corrosion, electron transfer to the corroding 
medium and ionization of the metal occur at the 
same site, whereas in wet corrosion the presence 
of an electrolyte often permits these two reactions 
to take place at different sites. In practice the 
dichotomy indicated is perhaps more apparent 
than real, but it is useful to adopt it because 
description of a whole range of specialised 
investigations can be tidily parcelied. The 
present report is concerned with dry corrosion 
and with a common manifestation of it, namely 
oxidation and scaling. 


Engineering Plant 


Examples of dry corrosion of engineering 
plant in service are not difficult to find. Fig. 1 
illustrates the wall of a massive mild steel salt 
bath used for the heat treatment of aluminium 
alloys. When the bath was drained a large 
accumulation of scale was exposed and the 
investigation that followed was extensive because 
there had earlier been reports, elsewhere, of fatal 
explosions occurring when scaling of this general 
kind had taken place. In this instance there was 
no evidence of stray electric currents or other 
adventitious effects, and potentially dangerous 
scaling has since been avoided by attention to 
control of salt bath composition and, to a lesser 
extent, to choice of steel for construction of the 
bath. When the issue is not as clear cut as this 
it may be necessary to make detailed studies 
of the nature and rate of oxide growth. Thus, 
in the examination of steel boiler tubes use of 
electron diffraction and other supporting tech- 
niques—see Fig. 2—established that, although 
the morphology of the crystals was that of 
magnetite, the film was not of stoicheometric 
composition. Voids were also present as poten- 
tial sites for failure under rigorous working 
conditions. 


Processing Operations 

There has emerged from metallurgical research 
a whole range of strong titanium alloys likely to 
be used at increasingly high temperatures by the 
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aeronautical engineers—for gas-turbine compres- 
sor blading and the like. In support of this 
development study has been made of oxidation 
kinetics which do not follow a uniform rate 
pattern over the whole range of alloys. Thus, in 
the ICI series oxidation, in air, of Titanium 230 
(2 per cent Cu), 314C (2 per cent Al, 2 per cent 
Mn), 314 A (4 per cent Al, 4 per cent Mn) and 
317 (5 per cent Al, 24 per cent Sn) follows a para- 
bolic rate law. With Titanium 679 (11 per cent 
Sn, 2} per cent Al, 5 per cent Zr, 1 per cent Mo, 
0-25 per cent Si), however, a logarithmic law is 
operative below 950° C and a linear law at higher 
temperatures. With all materials named above, 
the dry corrosion product is rutile, while both 
oxygen and nitrogen diffuse into the metal 
which is significantly hardened thereby and 
the investigations have defined the influence 
of such possible additives as aluminium, ger- 
manium, niobium, molybdenum, silicon, tanta- 
lum and vanadium in determining the extent of 
attack. In practice this could be so significant 
that at some stage of processing it is imperative 
that the affected zone be removed. The alterna- 
tive would be to pre-heat in a protective atmos- 
TABLE:—Typical pyeer  ~ Specifications for Zirconium 
oys 


Zirconium 20 


Alloying Zirconium 30 
Zircaloy 2 F 


Elements (ATR) 
per cent 

0-46 to 0°66 

0-50 to 0:60 


Alloying 
Elements 
per cent 
Sn 1-2 to 1-7 Cu 
Fe 0:07 to 0-20 Mo 
Cr 0:05 to 0-15 
Ni 0:03 to 0-08 
(Fe +Cr + Ni) 0:18 to 0-38 
Maximum Impurity Levels (parts per million) 


Al H, 5 Pb 
B °§ Li Si 
Cd “§ Mg 2 Sn 
* 7 Mn 7 Ti 
Ca a Mo : WwW 
Cl . N, (av.) Vv 
Co Ni 7 Zn 
Cr Na 
Cu oO, 
Fe P P 
Hf ; 
The maximum allowable content of the elements, unless present 
as alloying elements as noted above, is given in parts per million. 


phere or in vacuo. With Titanium 314A, for 
instance, a strictly. practical finding is that depth 
of contamination on heating at 900° C for one 
hour in an electric muffle is about 0-004 in. 
Scaling becomes increasingly acute as the pre- 
heating temperature rises to 1,200°C, the 
maximum likely to be used in the forge or rolling 
mill. 

Massive work pieces are pre-heated in air 
furnaces and the scale is significantly exfoliated 
by subsequent hot working. Further eradication 
is by machining, but there is still a need to ensure 
that residual surface hardening of thin material 
does not adversely affect mechanical and fabric- 
tion requirements. Accordingly, carefully con- 
trolled pickling is carried out, due regard being 
paid to the fact that too stringent a treatment 
leads to excessive metallic wastage and to 
hydrogen embrittlement. Indeed, the chemists 
play a vital part in defining optimum conditions 
for correction of surface oxidation effects. 

After titanium, both chronologically and 
commercially, zirconium is the next most 
advanced of the new metals. Zircaloy 2 
(see Table) is much favoured in the USA and 
elsewhere for canning the nuclear fuel of water- 
cooled reactors, while fuel support brackets in 
Zirconium 30 are to be used in some CEGB 
power reactors, where the coolant is carbon 
dioxide. The details of the Table clearly show 
how complex are the problems that face the 
strong analytical groups serving the metal- 
lurgists. Their aim has been to devise analytical 
procedures that combine accuracy with speed. 
New and elaborate physical tools may be 
desirable such zs, for example, a recently installed 
X-ray fluorescence set which will later be used 
for analysis of the zirconium alloys. Some 
of the limits defined by the specifications are 
fixed to ensure that neutron capture is acceptable, 
but corrosion resistance generally deteriorates 


Total 
rare 
earths 15 


with increasing concentrations of some of the 
elements named. Thus, if more than 0-08 

cent iron is present in Zirconium 30 attack may 
be unacceptably high; that is to say, it exceeds 
the permitted weight gain of 12 mg per sq, om 
after heating for 16 days at 700° C in dry carbon 
dioxide at one atmosphere. 

It is an interesting sidelight that the corrosion 
resistance of the sister metal hafnium, albeit-in 
dry steam, is probably favourably affected jg 
small additions of iron are made. There is, 
indeed, little evidence yet that research going on 
all over the world has led to the establishment of 
a rationale covering the corrosion behaviour of 
materials of this broad kind. The consequences 
are serious. First, systematic structural investi. 
gation and technical studies must continue hand 
in hand. Secondly, despite the rigorous and 
specific requirements of the specifications, cor. 
rosion tests must be carried out under conditions 
deemed adequately to simulate those of practice, 
and reference has been made above to the weight 
gain criterion for the appraisal of Zirconium 30, 

Test conditions defined for Zirconium 20 are 
heating in dry steam at 400°C and 1,500Jb 
per sq. in for 14 days when the weight gain shall 
be 28 + 10 mg per sq. dm. Quite elaborate 
autoclaves are required (see Fig. 3) and for this 
rig, as well as that for exposing Zirconium 30 to 
carbon dioxide, operating conditions have 
required considerable research and exchange of 
view with other laboratories, for only when this 
was done was sufficient uniformity of evaluation 
achieved. Even now, “ sentencing ”’ is distinctly 
subjective—a point that might well be elaborated, 

Whether the corrodent be steam or carbon 
dioxide, the reaction kinetics follow the relation- 
ship W = K?", where W = weight gain, t = 
time, K and n being constants. During early 
attack, rate of oxidation decreases with time, 
but thereafter n becomes greater than unity, so 
that corrosion rate may continue constant or 
even increase. The risk of breakaway corrosion 
may be assessed by systematic weight gain 
studies but, with Zirconium 20 at any rate, this 
is not the end of the story. 

Established practice requires that all samples 
be scrutinized, with special viewing equipment, 
for the appearance of streaks, blisters or striations 
which mar the velvety black finish of an otherwise 
ideal specimen, and are deemed to be possible 
sites of locally intense attack. Melting furnaces 
capable of sustaining increasingly high vacuum 
and pumping rates have been installed and their 
use has undoubtedly lowered the oxygen and 
nitrogen content of the wrought product, 
Nevertheless, interstitial constituents and in- 
clusions still occur, and a great deal of time has 
been devoted to their identification and eradica- 
tion. Under the latter heading it has been 
established that, by quenching under suitable 
conditions, a second phase, which might impair 
corrosion resistance, can be obviated or harm- 
lessly distributed. Identification of inclusions 
that may be the site of local defects in the oxide 


Fig. 1 Heavily scaled salt bath. 
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tube; 


crystals on_ boiler 
x 25,000. 


Fig. 2 Magnetite 


film is difficult because concern may be with 
particles only a few microns in diameter. 

A powerful new tool, the electron probe 
scanning microanalyser, has recently been instal- 
led by the Metals Division for this work. The 
area to be studied is first located under the optical 
microscope and the electron beam then tracked 
across the field. When the X-ray spectrometer 
is adjusted to detect a particular element, the 
display on a cathode ray tube indicates, not 
merely the presence of the selected element, but 
provides a quantitative measure of concentration. 
Particles less than one micron in diameter cannot 
be positively identified, but concentration gra- 
dient may give some idea of the nature of the 
inclusion. It is feasible that, when adequate 
observations have been made and _ findings 
compared with those of other laboratories, 
modifications in basic composition of the alloy 
might be considered, but it must be realised 
that the proving of a new canning alloy— 
including reactor trials—is a very costly and 
specialized business. It is more probable that 
further attention will be given to definition of 
optimum processing schedules. 


Dry“Corrosion in Service 


If, for any reason, failure of fuel elements of 
the kind used in Calder Hall type reactors permits 
access of the carbon dioxide to the uranium fuel, 
serious consequences could follow. These might 
be associated with overall oxidation of the metal 
or with local attack at inclusions. General 
oxidation has been studied using the apparatus 
illustrated by Fig. 4. This, an adaptation of 
that devised by Drude and Tronstad, incorporates 
facilities for the provision of a collimated beam 
of polarised light which changes in ellipticity on 
reflection at the metal, the amount of change 
depending on the thickness of oxide. The 
evidence established is that rate of oxidation of 
uranium, in dry carbon dioxide, is parabolic 
and, in practice, is not likely to be highly 






Fig. 5 (right) Apparatus 
for carbon dioxide corro- 
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important. On the other hand, it is clear that 
there may be significant attack at inclusions, 
notably of carbides. 

Some idea of the work involved in preparing 
specimens for this kind of examination may be 
gained from Fig. 5. This covers the apparatus 
constructed for subjecting uranium specimens 
to controlled attack by hot carbon dioxide of 
controlled humidity. Cold traps and other 
features provide a source of dry clean gas, to 
which the requisite proportion of moisture is 
admitted. Specimens heated under a _ wide 
variety of conditions have been examined using 
a whole range of physical equipment for 
identification of the more seriously affected 
inclusions and for defining the extent and 
character of the damage. 

Niobium is being used as the outer can of the 
annular fuel elements used at Dounreay. The 
metal has many attractions for this purpose, not 
least its great compatibility with the hot fuel, 
but in practice the can is vulnerable to attack by 
oxygen entrained in the liquid metal coolant. 
In passing, it is interesting to note that the 
coolant is “‘ gettered ” by directing it through the 
ramified channels of a pack made up from thin 
corrugated zirconium foil. This is a palliative 
measure, and research directed to improvement 
of oxidation resistance is in progress, the aim 
being to make it possible for niobium to fill that 
place in higher temperature applications which 
its other virtues so obviously indicate. It is, 
indeed, ironic that a metal having such strength 
at high temperatures should, like molybdenum 
and several other transition metals, scale so 
heavily that none of them is ideal for the making 
of gas-turbine blades. In the laboratories of 
ICI there is a powerful drive for formulation of 
scale-resistant alloys and for protection of 
already improved materials by surface treatment. 
Facilities cater for melting test buttons in 
vacuum or protective atmosphere. 

The laboratories can also melt up to 400 Ib 
ingots in vacuo, while facilities of the Division 
as a whole are capable of producing ingots 
ten times this weight. Binary, ternary and 
quaternary systems are being studied. Con- 
stitutional work already completed offers promise 
that useful alloys may eventually emerge. Thus, 
a three hundred-fold improvement in weight 
uptake on heating in air at 1,000°C has been 
effected. Hardness measurements at test tem- 
perature have permitted some assessment of 
short-term strength and of stress to rupture 
values, for which a good correlation has been 
established. Even during exploratory stages the 
aim has been, wherever possible, to establish 
quantitative relationships. One of these defines 
the relationship between hardness and impurity 


levels: 
DPN = 69-5 + 271 (*/, carbon) + 


881 (”/o oxygen) + 296 (”/, nitrogen) 












Fig. 4 (left) Drude 
Tronstad polarimeter. 


sion tests on uranium. 
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Fig. 3 Autoclave installation for corrosion tests 
of zirconium alloys. 


Yet another provides a measure of solubility 
of oxygen in nitrogen over the temperature range 
700° C to 1,550° C: 

8,600 
me 


where N is the atomic fraction of oxygen. 


— loge N + 0°516 


Conclusion 


Empiricism is still an important feature of 
metallurgical research, but, by invoking the 
implications of the Hume Rothery rule and of 
other concepts of the metal physicist, develop- 
ment of new materials should go on increasingly 
rapidly, as it must in order to meet the demands 
made by engineers. The metallurgist is expected 
to adapt, to new purposes, materials which have 
recognized and inherent deficiencies. He must 


also devise better materials and treatments. To 
this end he requires apparatus and equipment of 
considerable complexity and heavy cost. Those 
who devise and operate such facilities perform 
a vital function. The laboratory engaged in the 
new metals field must, indeed, field a balanced 
team that is well equipped and trained. 













Heat and Light Economies 


A Lot of expensive heat goes up the chimney 

and is wasted. Many ideas have been put 
forward and many appliances made to recover 
some at least of this heat, among them the 
various forms of convector that have been 
incorporated in solid fuel and gas fires. A rather 
different approach has been made by the 
Minnesota Mining and Manufacturing Company 
(their London address is 3M House, Wigmore 
Street, W1) using lead telluride cells to generate 
electricity. 

A practical example of the use is shown in the 
illustration reproduced from Lead, the journal 
of the Lead Industries Association, 292 Madison 
Avenue, New York 17, NY, USA. In this 
experimental gas-fired heating unit there is a 
fan in the base behind the louvred panel drawing 
in cool air. In the centre panel is a bank of lead 
telluride cells which are mounted on the outside 
of the fully enclosed combustion chamber and 
are therefore heated. The air passes over the 
free ends of the cells cooling them and becoming 
itself heated to about 130° F. The hot air passes 
out to the room through the grill at the top. 

Now comes the saving. The power for driving 
the fan is supplied entirely from the heated lead 
telluride cells and there are no mains elec- 
tricity connections. In other words, an entirely 
self-contained gas-fired air heater with fan 
circulation has been achieved, independent of 
any outside electricity supply. 

Many alternative arrangements are possible. 
The cells could be located in the boiler chimney 
or flue and the output used to drive a fan or a 
water circulating pump. As the heat transfer 
characteristics of a liquid are better than air, 
even greater efficiencies could be obtained by 
immersing the cells in the hot water tank—the 
hotter the water the greater the output from the 
cells. Outside domestic uses (a field that hardly 
seems to have been touched as yet) lead telluride 
cells have been used as satellite power units (in 
the SNAP III for example), and to operate 
harbour buoys and lights. 

It is reported that a gas company in Illinois 
is using them to supply the cathodic protection 
system for their pipes; a small flow of gas is 
tapped off to heat a thermoelectric generator 
made up of a bank of the cells. 

One attraction of the arrangement is that the 
gas can be tapped anywhere along the line— 
there is no need to run electric cables to it. 
The cost is said to be about the same as the 
rectifying equipment that would otherwise be 
fitted. 

Lead telluride cells can also be used to give 
improved lighting by taking advantage of the 
Peltier effect. If a current is passed through the 
cells in the correct direction they are cooled and 
can be used as refrigerators, indeed domestic 
refrigerators using the principle are already 
available (GEC ‘“ cold box,’’ ENGNG., 22 April 
60, p. 570; Electrolux AB of Sweden are also 
working on the project, and so are Westinghouse 
of America). Now one of the problems of the 


fluorescent lamp is to keep down the vapour 
pressure of the mercury. By fitting four cells in 
the tube fixture and feeding them with electricity 
so as to produce cooling, the pressure is kept 
down and the light output increased. Improve- 
ments as great as 72 per cent are claimed. 

Electroluminescence is being put to wider 
use now that panels are becoming more readily 
available. (A switch locator was described in 
13 Jan. ’61, p. 88). The efficiency, however, is not 
yet up to those of other light sources but the 
restriction of shape being removed, the scope 
for lighting effects is greatly increased. The 
panels need not be flat; they can be curved to 
domes, balustrades and other architectural 
designs, becoming in fact part of the building 
itself. They can also be used in furniture as 
witness the second illustration taken in a New 
York restaurant where the table top is a West- 
inghouse Rayescent panel. Eight of these light 
tables spread around the room give a candlelight 
glow and set off the table decorations very 
pleasantly. The tops are made in four sections. 

Rayescent panels are available in a range of 
standard sizes from 24 in by 24in to 12in by 
12in. In each case the lighted area is approx- 
imately in less on each edge. They can be 
supplied for use on 120, 240, 350, 460 and 600 
volt mains at frequencies of 60 c/s and upwards. 
The brightness increases with both the voltage 
and the frequency. For example, the model 
rated for 120V has a brightness of just under 
2 foot lamberts at 60 c/s which increases to nearly 
30 foot lamberts at 3,000 c/s. Green phosphors 
give the greatest brightness, blue, white, and 
yellow are only about half as bright. The 
rated life of the lamps is 5,000 hours. 





(Above) Lead telluride 
cells in the centre panel 
of the gas-fired room 
heater provide the power 
for the circulating fan. 


(Left) Electrolumine- 
scence is used to produce 
an illuminated table top. 
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